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MODERN UP TO THE MINUTE RADIO 
AT TREMENDOUS PRICE REDUCTIONS 
Now, as never before, are you able to buy real radio values at astoundingly 
low prices. Never before in our many years of experience in radio mer- 
chandising, have we been able to offer such real values -on such quality 
radio merchandise as you will find presented in this catalog. No matter 
what your radio requirements may be, you will find them offered in this 
large 168 page catalog in large variety. Dealers -set builders, and radio 
enthusiasts of every nature should have a copy of this remarkable catalog. 

BUY NOW AND SAVE -PRICES ARE DOWN 
If you have planned on buying a new radio set -or if you contemplate 
replacing your old receiver with one of the new screen grid types, send for 
this catalog immediately. It will show you the way to substantial savings. 
Prices are down to a new all time record. In the large assortment of 
receivers shown, you will find just what you have been looking for -sets, 
accessories, kits or parts at lowest prices. 

EVERYTHING 
IN RADIO NEW AUTO RADIO 

VCHECK 
THESE RADIO 

VALUES FROM 

OUR 168 DALE 

FREE CATALOG 

MIDGET RADIO 

E NEW 8TUBE 

SCREEN GRID SETS 

Now Midget 
Radio 

A modern screen 
grid Midget Re- 
ceiver with ap- 
proved five tube 
circuit. 

YOUR PRICE 

75 
here you are offered 
one of the season's 
most popular types of 
receivers. Housed in a beautiful walnut 
midget cabinet, complete with five tube 
chassis and speaker. it is an outstanding 
value at the low price quoted. 

Now, you can enjoy 
your favorite radio 
programs as youdrive. 
This new Roamer Auto radio 
blazes a new trail in its ap- 
proach to perfection in circuit 
design. 

Music as You Drive 
No need to miss your favorite 
program while you drive. Spor- 
ting events, news flashes, symphony, dance or 
opera -all are available to you with this new 
Roamer Auto Radio. Concealed installation with 
remote control. R. C. A. licensed chassis. Uni- 
versal brackets simplify installation in any car. 
Its many special features make it an outstand- 
ing value. 

YOUR PRICE 

$ 5 

Modemtriple 
Screen Grid 
Receivers in 
bcautifulcon- 
soles equip- 
ped with gen- 
uine Oxford 
Dynamic 
speakers at 
sensationally 
low prices. 
Values that 
will astound 
you. 

YOUR 
PRICE 

A25 
SIIOw RETAIL 

The receiver illustrated 
above is a representa- 
tive value from our 
catalog. Rcautifulwal- 
nut console. dynamic 
speaker with R. C. A. 
licensed Screen Grid 
eight tube chassis. A 
splendid value. 

168 PAGE CATALOG FREE / 
WRITE FOR YOUR COPY TODAY EVERYTHING EVERYTHIN Write for your copy of this remarkable catalog today. Q NEW IN THING See for yourself the unusual values that are offered. 

It lists over a thousand bargains, including suchpopu- O Dealers, service men, set 
lar items as battery -operated receivers, super -heter- builders and radio enthusi- 

odynes, remote control, electric time -switch receivers, as to eve ryw here should 

coin operated receivers, have a copy of this catalog. 
phonograph-combinations, It is a veritable encyclope- 
along with a remarkable variety of consoles, dynamic dia of everything that's 

your requirements may be in radio, you will find 
speakers, tubes, accessories, etc. No matter what new and worthwhile in 

9 radio. Send for your 

them listed in this catalog. Don't delay. Clip the Z copy may 
coupon and send for your copy today. 

EID 121h.1)110 
CORFORNTION 

711 W. Lake Street Dept. R -4 Chicago 

FREE CATALOG COUPON 
Allied Radio Corpo P ioan, 

711 W. Laite St., 
Chicago 
Gentlemen.ple sand me your lia- Page FREE radio 

book of bargains. It is understood there is no obliga- 

tion for sending this catalog to me. neither will I be 

bothered by personal salis. 

Name 

Address 
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TRAIN 
with the RIA.---where Radio Employers 

We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 

GET into the rich field of Radio via the training 
school that supplies big Radio employers with 

their new menl The Radio Training Association 
of America has a standing order from radio trade 
organizations, large manufacturers and dealers, 
for members qualified for full time work at 
splendid pay. 

So great is this demand from Radio employers 
that positions offering good pay and real oppor- 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all- electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R. T. A. has arranged its course to enable 
you to cash in on this work within 30 days! 

Would you like to work "behind the scenes" at 
Hollywood, or for a talking picture manufacturer? 
R. T. A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country, 
R. T. A. men will be ready to cash in on the big 
pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R. T. A. men to the top. 

Because R. T. A. training is complete, up -to -date, 
practical, it has won the admiration of the Radio 
industry. That's why our members are in such 
demand -why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 

Mail Coupon for No -Cost Training Offer 
Memberships that need not -should not -cost 
you a cent are available right now. The minute 
it takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T.A. 
has done for thousands - and can do for you. 
Stop wishing and start actually doing some- 
thing about earning more money. Fill out the 
coupon and mail today. 

Radio Training Association of America 
Dept. RCA -2 4513 Ravenswood Ave., Chicago, III. 

Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA .2 4513 Ravenswood Ave., Chicago, III. 
Gentlemen: Send me details of your No -Cost Training 
Offer and information on how to make real money in 
Radio quick. 

Name 

Address 

City State 
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l'H1; BAND -SELEC'T'OR AND ITS AI'l'LIC :\'l'IONS, by 

C. Il. W. Nnson. One of tue striking features which dis- 
tinguishes the modern radio receiver, from one of a couple 
or three years ago, is the band-selector naine necessary by 
its high amplification and the high power of :wider) broad- 
cast stations. This article will deal with the theory and 
practice of band- selector design. 

TWO-VOLT TUBES AND 'l'HEIIR USE. The new '30, '31 
and '32 tubes have given the battery -operated set a renewed 
lease of life; a new storage battery is available for these, and 
powerful, sensitive sets ea.. be operated econ ''alb'. The 
subject will be covered in several articles. 

480 

481 

482 

481 

485 

486 
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HOW TI I v \ k I; A MIDGET SET, by H. G. Cisin. Details 
for the t .n %ruction of one of these powerful little electric 
sets, now all the vogue. 

A D.C.-A.C. CONVERTER, by R. W. ()stand. No subject 
has elicited more inquiry than the operation of .t.1'. sets from 
D.C. light -lines. '('hose served by the latter %sill find this 
constructional article interesting, and probably prulitable. 

AN EXTRAORDINARY RECEIVER. If you had a fret' 
hand, regardless of expense, to build a radio set for range 
and quality. what would you construct? A great museum 
commissioned such a receiver as a permanent working ex- hibit; its unusual circuit will he shown. 

RADIO -CRAFT Is published monthly, on the Mlh of the month preceding that of 
date; Its subscription price is $22.50 per year. lin Canada and foreign countries. 
43.00 a year to miler additional postage.) Entered at the postoflre at Mt. MorUL 
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York City. 

Teri and Illustrations of this magasine are copyright and muet not be reproduced n Bleep pet misslon ,f flue copyright owners. we alto agents fur WONI:Eí1 sruitu :s. tytíxioat . roniE:S tir.tEln.y rra E\'F ;tt lift' Si Kl'H.tNII'S. Sub -sri pt ions to nu.e magazines may be taken in 'combination with It.tD lo. r.RA F'r at reduced club rates. Write for Information. 
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Amazingly asy W 
to get into ELECTRICITY 

Don't spend your life waiting for $5 raises in a dull, hopeless job. Now ... and forever ... say good -bye to 25 and 35 dollars a week. Let me show you how to qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity -NOT by correspondence, but by an amazing way to teach, RIGHT HERE IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days! Getting into Electricity is far easier than you imagine! 

learn Without Lessons in 90 DAYS 
By Actual Work -in the Great Shops of Coyne 

Lack of experience -age, or ad- 
vanced education bars no one. 
I don't care if you don't know 
an armature from an air 
brake -I don't expect you 
to! I don't care if you're 
16 years old or 48-it makes 
nodifference! Don'tletlack 
of money stop you. Most of 
the men at Coyne have no 
more money than you have. 

EARN WHILE 
YOU LEARN 

If you should need part- 
time work while at school 
to help pay expenses, 
l'N assist you to it. Then, 
in 12 brief weeks, in the 
great roaring shops of 
Coyne, I train you as you 
never dreamed you could 
be trained on a gigantic 
outlay of electrical appa- 
ratus ... costing hundreds 
of thousands of dollars . .. real 
dynamos, engines, power p ants, 
autos, switchboards, transm'tting 
stations ... everything from door- 
bells to farm power and lighting ... full -sized ... in full operation 
every day! 

NoBooksNoPHntedLeaeons 
No books, no baffling charts ... all 
real actual work ... right here in 
the great Coyne school ... building 

real batteries ... winding real 
armatures, operating real mo- 
tors, dynamos and generators, 

wiring houses, etc., etc. 
That's a glimpse of how 
wemakeyou a master prac- 
tical electrician in 90 days, 
teachingyou far more than 
the average ordinary elec- 
trician ever knows and fit- 
ting you to step into jobs 
leading to big pay immedi- 
ately after graduation. 
Here, in this world-famous 

r Parent school -and no- 
where else in the world - 
can you get this training! 

Prepare for Jobs 
Like These 

Here n few of hundr.ds o 
pees ilion +open to Coyne -train. 
men. Our free emp loym 
bureau gives you u lifetime em 
ployment service. 
Armature Expert. to E100 Wk 
Substation Operator 

Auto Electrician Fila ee a Wep 
inventor .... ..Unlimitee 
Maintenance Engineer 

up to $150 o Week 
Service Station Owner 

It:ulio Expert up tu Verna Week 
uptotl. +iuW...k 

COYN 

NowinOur 
New Home 
This is our new, fire- 
proof , modern home 
wherein is installed 
thousands of dol- 
lars' worth of the 
newest and most 
modern Electrical 
Equi pment otallkineb. 

convé ien a has been 
arranged make you 
happy und contented 
during your training. 

Jobs. Pay Future 
Dont' worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 

employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the Great Western Railroad at over$100 
a week. That's not unusual. We can point 
to Coyne men making up to$600 a month. 
$60 a week is only the beginning of your op- 
portunity. You can go into radio, battery, 
or automotive electrical business for your- 
self and make up to $15,000 a year. 

GET THE FACTS 
Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old -Coyne train- 
ing is tested- proven beyond all doubt -en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs ... facts... jobs ... salaries 
.. opportunities. Tells you how 

manyearn expenses while train. 
Ing and how we assist our grad- 
uates in the field. This does not 
obligate yon. So act at once. 
Just nail eoupon. 

Get This 
FREE Book 
I 

I 
I 

ELECTRICAL SCHOOL j H. C. LEWIS, Pres. Established 2899 E 
SOO S. Paulina Street Dept.21.8I Chicago, Illinois 

a 
Mr. H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept. 21-8 
Soo S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 

Without obligation send me your big free catalog and 
all details of your Free Employnfent Service. Radio, 
Aviation Electricity, and Automotive Courses, and 
how I can "earn while learning.' 

Name 

Address 

City . State 

www.americanradiohistory.com

www.americanradiohistory.com


452 RADIO -CRAFT February, 1931 

An 
Important Message 

to the owners of the 

OFFICIAL RADIO SERVICE MANUAL 

NOW! 
SUPPLEMENT No. 1 to the OFFICIAL 
RADIO SERVICE MANUAL is ready for 
distribution- 

O NE of the most important achievements in recent radio 
book publishing comes with the completion of the first 
Supplement to the OFFICIAL RADIO SERVICE 

MANUAL. The 64 -page Supplement now ready for distribu- 
tion is the first of a series which will be published every sixty 
days during the coming year. The pages of the Supplements 
are printed exactly like those in the OFFICIAL RADIO 
SERVICE MANUAL, and as each Supplement is added peri- 
odically it will be kept uniform with the original book in paper 
stock, (loose -leaf form) and in make -up. 

The first Supplement to the Manual brings that useful book 
right up -to- the -minute with the diagrams and schematic cir- 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1929 and 1930. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 
in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up -to -date in radio if he becomes 
a subscriber to the Supplements. The cost -only $3.50 a 
year -is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 

MAIL 
COUPON 
TODAY! 

GERNSBACK PUBLICATIONS. Inc., 
96 -98 Park Place. New York, N. Y. 

I enclose 95.50 for which you : to enter my suhsrription 
for the Supplements of the OFFII'lAl. It.\UÍO SERVICE 
MANUAL. It is nnderstsaal that the Supplements will be 

nailed to nle at teat six times during the year. No Supple- 
ment will be sold singly. 

Name 

Address 

City State 

Some of the features' 
in the first Supplement 

Completely revised index of the entire book. 
Vacuum tube testing circuits and formulas. 
Voltage and current readings of over 120 sets. 
Resistor and condenser values are included with the circuits. 

LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 1: 

All American- Mohawk 
Balkite A and B 

Eliminators 
Bosch 
Browning -Drake 
Brunswick 
Colonial 
Columbia 
De Forest 
Edison 
Emerson 
General Electric 
Graybar 
Grebe 
H ammarlund 

Howard 
Kolster 
Midget Circuits 
Montgomery -Ward 
Philco A and B 

Eliminators and 
sets 

Radiola 
Silver -Marshall 
Stromberg- 

Carlson 
Victor 
Westinghouse 
Willard A and B 

Eliminators 

$3.50 A Year 
- No Supplement Sold Singly - - 

This is a very small cost when you consider that for the next year an addi- 
tional Supplement will be mailed to you every other month. Those who 
already own the OFFICIAL RADIO SERVICE MANUAL have concrete 
evidence of what can be expected from a $3.50 investment in the Supple- 
ments to the original book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 487 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 

February 1st April 1st June 1st August 1st October 1st 
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WIN [and FORTUNE, 

Don't spend your life slaving away in some dull, hopeless job! Don't l 
RADIQ/ 

a 
to work for a mere $20 or $30 a week. Let me show you how to make 

real money in Radio -the fastest- growing, biggest money -making game on earth! 

THOUSANDS OF JOBS ARE OPEN 
Paying $60, $70 and on up to $200 a Week 
Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year -as 
Radio Salesman and in Service and Installation Work, at $45 to $100 a week -as Operator or Manager of a Broadcasting Station, at $1,800 to $5,000 a year - 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound 
Expert -THOUSANDS of JOBS Paying $60, $70 and on up to $200 a WEEK! 

learn Without lessons in 60 Days 
You learn ALL branches of 
Radio at Coyne -in 8 short, 
pleasant weeks -NOT BY 
CORRESPONDENCE, but by 
actual work on actual Radio, 
Television and Sound equip- 
ment. We don't waste time on 
useless theory. We give you 
just the practical training you 
will need -in 8 weeks' time. 

No Books . No Lessons 
All Practical Work at Coyne 
Coyne is NOT a Correspondence 
School. We don't teach you from 
books or lessons. We train you on 
the greatest outlay of Radio, Tele- 
vision and Sound equipment in any 
school - on scores of modern Ra- 
dio Receivers, huge Broadcasting equip- 

ment, the very latest Television appara- 
tus, Talking Picture and Sound Reproduc- 
tion equipment, Code Practice equipment, 
etc. You don't need advanced education 
or previous experience. We give you - 
right here in the Coyne Shops -all the 
actual practice and experience you'll need. 

TELEVISION 

opportunities to the Trained Radio man. 
Here is a great new field of Radio that 
has just started to row! Prepare NOW 
for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 

Coyne is 31 Years Old 
Don't worry about a job! Coyne Train - Is on the Way: ing settles the job question for life. You 
get Free Employment Help as long as 

And now Television is on the way! Soon you live. And if you need part -time work 
there'll be a demand for THOUSANDS of while at school to help pay expenses we'll 
TELEVISION EXPERTS! The man who gladly help you get it. Coyne is 31 
learns Television NOW can make a FOR- years old! Coyne Training is tested - 
TUNE in this great new field. Get in on proven beyond all doubt. You can find 
the ground -floor of this amazing new Ra- out everything ABSOLUTELY FREE. 
dio development! Learn Television at JUST MAIL COUPON FOR MY 
COYNE on the very latest, newest Tele- BIG FREE BOOK. 
vision equipment. r___ 
Talking Pictures 

A Great Field 
Talking Pictures and Public Address 
Systems offer thousands of golden 

H. C. Lewis, Pres. Radio Division Founded logo 

Coyne Electrical School 
500 S. Paulina Street Dept. 21 -8H Chicago, Illinois 

IH. C. LEWIS, President 
Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept.21 -8H Chicago, Ill. 

Send me your Big Free Radio Book and 
all details of your Special Introductory 
Offer. This does not obligate me in any 
way. 

Name 

Address 

City 
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LIE LINE OF RADIO PARTS YOU CAN /lY[lJkWITH 
AS W E LL AS Start WITH Pß.0? 
_PARIS e ACC ESS4Iß1 ES 

Now occupying the largest factory in the world owned and operated by a radio 
manufacturer, Pilot Radio & Tube Corporation offers the service man, 

custom set builder and amateur set builder assurance of a future 
supply and service on every item necessary for replacement for years 
to come. Pilot Super -Wasp Kits are the best known short wave 

apparatus throughout the world. Pilot power supply units, trans- 
formers, fixed condensers, resistances, and other accessories 

are only second to the Super -Wasp in international fame. 
Pilot Broadcast Receiver Parts, coils, variable con - 

TUBES 
densers, shields, etc., are in use in more home and 
custom built receivers than any other brand. Pilot- COIL 

ron Radio Tubes are depended on in more differ- FORMS 

POWER 

11-CH 

ent countries for constant radio contact over 
immense distance than any other tubes. 

Pilotrons are the only radio tubes all of 
which give as good results in short wave 

work as on broadcast wavelength. 
Pilot short wave experience has 

taught Pilot tube engineers the 
value of manufacturing prac- 

c 
1LS 

tices not yet generally 
known, with the result 

that Pilotrons are un- 
excelled in uniform- 
ity of design and PIOSTS 

consistency of 
operation. 

,.TUBE 
"Cj11_ Ó ó SOCKETS 

" 
ti 

TRANSFORMERS 
AND CHOKES 

VAULTYPE "VARIABLE CONDENSERS 

FIXED RESISTORS 

DIALS 

FIXED 
CONDENSERS 

PILOT RADIO & TUBE CORP. 
Chicago Office LAWREN:E, MASS. San Francisco Office 

234 S. Wells Street 1278 Mission Street 
New York Office -545 Broadway 

OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD KITS 
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twill train you 
at home 

SIN a week 
"My earnings In Radio 

are many tinges greater 
than I ever expected they 
would be when I enrolled. 
They seldom fall under 
$100 a week. If your 
course cost four or five 
times more I would still 
consider it a good invest- 
ment." 

E. E. WT'RORNE 
1.267 \\ -I, St., 

KUr1ìF. Va. 

Jumped from $35 to 
*too a week 

"Before I entered Radio 
I was making $35 a week. 
Last week I earned $tin 
servicing and sell in g 
Radios. I owe my success 
to N. R. I. You started 
me off on the right foot." 

J. A. VAUGHN 
0,75 5. !:rand Blvd., 

St. Louis, Mo. 

Sc.. extra In months 
Men , "In looking over my National Radio Institute Dept., 1.1áX 

to fill a 

jIG p 
.Radio Job. 

455 

If you are earning a penny less than 150 a week. send for my book of information on the opportunities in Radio. It is free. Clip the coupon NOW. Why be satisfied with $25, 
*30 or 140 a week for longer than the short time it takes to 
get ready for Radio. 

Radio's growth opening hundreds of $5O, $75, 
$100 a week jobs every year 

In about ten years Radin has grown from a !2.000.000 to 
a $1,000.0011.000 industry. Over 300.11110 jobs have been cre- 
ated. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ing -the kind of training I give you -are needed continually. 

You have many jobs to choose from 
Broadcasting stations use engineers. operators. station 

managers and pay $1.500 to 85.000 a year. Manufacturers 
continually need testers, inspectors, foremen, engineers, service 
men, buyers, for jobs paying up to $15.000 a year. Shipping 
companies use hundreds of Radio operators, give them world 
wide travel at practically no expense and a salary of $85 
to $200 a month. Dealers and jobbers employ service men, 
salesmen buyers, managers, and pay $30 to $100 a week. 
There are many other opportunities too. My book tells you 
about them. 

Go many opportunities many N. R. I. men make 
SS to S2S a week while learning 

The day you enroll with me I'll show you how to do 10 
jobs, common in most every neighborhood, for spare time / 
money. Throughout your course I send you information on / - 
servicing popular makes of sets: I give you the plans and L 
Ideas that are making 1200 to $1.000 for hundreds of N. R. I. 
students in their spare time Nvhile studying. 

Talking Movies, Television, Wired Radio included 
Radio principles as used in Talking Movies, Television 

and home Television experiments. Wired Radio, Radio's use 
in Aviation, are all given. I an, so sure that I can train you 
satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are not satisfied with my Lessons 
and Instruction Service upon completing. 

will giveYotuny new 8 OUTFITS 
of RADIO PARTS for a house 

Experimental Laboratory 
You can build over 100 cir- 
cuits with these outfits. You 
build and experiment with 
the circuits used in Crosley, 
Atwater - Kent, Eveready, 
Majestic, Zenith, and other 
popular sets. You learn how 
these sets work, why they 
work, how to make them 
work. This makes learning 
at house easy, fascinating. 
practical. 

Back view of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set- - 
only one of many cir- 
cuits you can b u i l d 
with Iny outfits. 

44-page book of information FREE 
Get your copy today. It tells you where Radio's 

gomi jobs are, what they pay. tells you about nay 
course. .chat others who have taken it are doing 
and ma k i ns. Find ont what Radio offers you, with- 
out the slightest obligation. ACT NOW. 

am doubling and tripling the 
salaries of many -- 
in one year and 

less Find out about 
this quick way to 

"44/#4-,,, BIGGER 
Radio , . PAY i 
Needs = 

J. E. SMITH, President Trained -: 
records I find I made $510 
from January to May in 
my spare time. \1y best 

and \1' o r I d's week brought me $107. par- - - - - - - 'It Largest Home-Study Ra- I have only one regret 
regarding your course ' dio training organization -I should have taken a ! 4 "yi devoted entirely to train - ,,, ing men and young men ft long ago." .cat ,$ - hq ' y g 

110YT MOORE ttr} 
.,_ 

if for good jobs in the Radio 
S R. R. 3, Box 910, 

industry. Our growth has 

R 
paralleled Radio's growth. 

Indianapolis, Ind., O t ..,, We occupy three hundred 
times as much floor space 
now as we did when or- 
ganized in 1911. 

Washington, D. C. Our Own Home 

FILL OUT AND MAIL 

Lifetime f in p l o y in e n t I e r a i ce to all gra d ya te, s 

THIS COUPO 

J. E. S >IITII. President. 
National Radio Institute. Dept.! -lid[ 

Washington, D. C. 

Den r tIr. Smith: Send nu your lswk. This 
request dites not obligate me. 

Name 

Address 

City. lite 
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THESE ARE JUST A FEW OF THE 2,000 ITEMS IN OUR 40 PAGE 

NEW 1931 CATALOG JUST OUT FREE COP ' 

SPECIAL PHILCO 
TYPE MAGNETIC 

SPEAKER 

THE NEW 1931 HUDSON 
Triple Screen Grid Companion 

Model Receiver 

Housed in Beautiful Genuine 
PHILCO Case with Bright 

Lacquer Finish 

REMARKABLE 
VALUE 

DON'T PASS IT UP 

Get a Dozen for 

$32.50 
Cat. No. 105 

Replacement 
le Power Trans - 
!! formers for 

u All Standard 

We Carry the Most Complete Line of 
REPLACEMENT CONDENSERS 

for the Service Man 

Receivers 

Cat. No. Set Price 
2600 -Philco (all models) $3.95 
2550 -Amrad ('24, '27, '45, '80) 3.85 
2527 -Zenith 10 -11 -12 4.25 
2558 -Victor ('26, '27, '45, '80) 2.75 
2608 -Sonora 15 V tubes 2.75 
2559 -Earl ('26, '27, '71, '80) 1.75 
2618 -Sonora ('24, '50, '81) 4.75 
2565 -Peerless Kylectron 3.50 
2664 -Zenith 33, 33X, 34, 35, 35A 4.00 
2603 -Sonora A -31 and B -31 4.50 
2572 -For Mantel Sets 
2551 -Radiola 18 -33 -51 
2573 -Radiola 44 -46 
2566 -Radiola 60 -62 

1000 Volt Condensers 
in Metal Cans 

Cat. 
No. Size Price 
2925 1 Mfd. $0.95 
2926 2 1.75 

Replacement 
Condenser 
Blocks for 

All Standard 
Receivers 

3.50 
4.50 
4.50 
4.50 

BY- PASS 
CONDENSERS 

Flat Type with 2 lugs 
Cat. 
No. Cap. Price 
2975 2 Mfd. 30e 
2980 1 Mfd. 35c 

FLAT TYPE WITH 
3 LUGS 

Cat. 
No. 
2981 
2982 

Cap. Prica 
1/2-1/2 Mfd. 45c 
1/10-1/10 40e 

UPRIGHT TYPE 
WITH 2 LUGS 

Cat. 
No. Cap. Price 
2975 1/2 Mfd. 30e 
2976 1 Mfd. 35c 

Cat. No. Receiver 
5001 -Atwater Kent 37 $4.95 
2800 -Zenith (all models) 3.25 
2754 -Temple 8 -60, 8 -80, 8- 90 .95 
2753 -Temple 7 -50 and 7 -80 .95 
2855 -Peerless Courier 1.50 
2856 -Peerless 22 3.85 
5026- Majestic Sets, all models 3.95 
2709- Victor R -32 2.25 
2710 -Radiola 18 -33 -51 1.50 
4801- Majestic B, all models 

2.95 2714 -Radiola 17 
2711 -Radiola 60 5.95 
2726 -Radiola 62 5.95 
2932- Philco (all models) 3.50 

Price 

Cat No. Size 
2916 1/2 mfd. 
2917 1 

2918 2 " 
2919 4 " 

UPRIGHT WITH 
3 LUGS 

Cat. 
No. 
2977 
2978 

Cap. Price 
1 /1O -1 /10 Mfd. Inc 
1/2 -1/2 Mfd. I . 

THE if YVOLT. %GE 
(V('.\SEI) SURGE- 

PROOF CONDENSER 

For General Repair 
and Power -Pack 

Work 
Ea. Doz. 
25c 
30c 
40c 
60c 

$2.75 
3.00 
4.20 
6.50 

Three Tuned Stages 
Power Detection -Tone Control - 

245 Power Tube -Rola Dynamic 
Speaker 

SPECIAL 
$37.50 

For 110 -120 Volts, 50 -60 Cycle A.C. 
The highly efficient and up -to- the -minute 
Hudson chassis housed in a handsome wal- 
nut consolette of graceful proportions and 
pleasing appearance. On account of its 
compactness it can be placed anywhere in 
the room. Equipped with Rola dynamic 
speaker. 

Cat. No. 12 

A Set of tubes of this set, $3.50 

HUDSON TRIPLE SCREEN 
GRID MIDGET CHASSIS 

With Matched Utah Dynamic 
Speaker 

. marvel M eltleiency and compactness. 
using 3 -224. 1 -215 and 1 -28n tubes. Size 
10'.¡ in. long, 8'_ in. deep and 8 in. Ltl!. 

MAIL ORDERS 
TO: 

HUDSON RADIO CO. 
16 MURRAY ST., NEW YORK, N. Y. 

T ER '.1s with order, 
balance ('. O. U. ° /, dis- 
count allowed for full re- 
mittance with order only. 
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SERVICE MAN DEALER RADIOTRICIAN 

" Takes the Resistance Out of Radio " 
Editorial Offices, 96 -98 Park Place, New York, N. 1. 

HUGO GERNSBACK 
Editor 

Radio Service Replacements 
By Hugo Gernsback 

®1SSER \'I:ItS of economics have often been struck by 
the fact, and have frequently pointed out, that the 
radio bailie, in many' ways has paralleled the auto- 
mobile business. There is an excellent chance that 

this truism will continue in the future almost indefinitely, and 
that the parallel will even be closer than it is today. 

It has been possible for a long time, in the automobile indus- 
try, to buy replacement parts of almost any description, for 
practically all cars. Hy this statement, it is not meant that 
the parts supplied mast originate from the company which 
originally built the ear. In the automobile industry, just as 

in the radio industry, there are a good tummy so- called 
"orphans"; that is to say, cars which continue um the road for 
uutny years after the companies that originally made them 
went Out Of business. 

Then we also Ictce the condition that automobile manufac- 
turers change their models almost every year and, if you wish 
to get a part several years afterwards for a discontinued model, 
there is as good chance that the company no longer carries 
such parts. 

Soon after the advent of the automobile, there sprang into 
being numerous firsts which made it their business to supply 
almost any part fur any car; and quite a sizable replacement 
industry has been built tap, during the course of the past 
twenty years, in this particular field. 

.A similar development has now occurred in ruIi , where a 

sizable industry, which aright be called the Service Replace- 
ment Industry, has come to life during the past two years; and 
this business, by the way, is advancing rapidly. 

Particularly in the radio field, we have reached the point 
where a tremendous nnnther of "orphan radio sets are scat- 
tered all over the country. The original radio set manufac- 
turers have gone out of business, and it would be today quite 
impossible to service such sets efficiently if it were not for 
the replacement industry. 

Thanks to the latter, it is now possible to buy almost any 
important replacement parts (such as volume controls, voltage 
dividers, condenser blocks, filters, transformers, etc.), all of 
which have been designed to take the place of similar items, 
exactly as they were put out originally by the set mamufac- 
tarer. Not only have these parts the exact electrical charac- 
teristics, but, in practically all cases, the exact physical size 
and shape is followed by the replacement industry. And it 
may be said, in passing, that most of the replacement parts 
sold nowadays are superior to the original article. The reason 
for this is obvious: when a set manufacturer contracts for ten 
or fifty thousand condenser blocks or power transformers, the 
saving of one or two cents on each becomes quite. an item. 
And, for that reason, in the past quality has often been sacri- 
ficed for quantity; with the inevitable result that certain parts, 
such as condenser blocks and transformers, give out first in 

such sets. The Service Man wIt,, replaces a part must be 
assured that the components which he buys are first -class and 
will not bring him to grief in a short time after he has installed 
them. Therefore, a matter of live or ten cents is not of con- 
sequence to hint, and he is willing to pay a fair price if he 
gets a quality article. This is ,just what the radio service 
replacement industry supplies him today. 

Of course, the big set nmmnufaeturers supply the Service Alan 
with replacement pa 1.1 for their standard sets; they have been 
doing so right aluti.r and proltahly will continue doing so 
indefinitely. 'l'he trouble with some of the large set manu- 
facturers today, however, is that, because of some curious 
mental twist, they du not recognize the independent Service 
Alan, and consider 1' as an interloper into their business. 

It is true that, perhaps two years ago, many radio Service 
Alen were little better than set butchers; but this condition 
has long passed, and the Service Alan of today performs a 
most important economic function in the scheme of the radio 
industry. 

Nevertheless, some of the largest set manufacturers still 
refuse to recognize independent Service Alen, and offer as their 
excuse that "we employ our own men who are better trained 
to take care of servicing our sets." This assertion may be 
taken with a huge close of salt. It is true that, in the more 
important centers, the big set manufacturer takes care of his 
sets directly; but. where his sets are in use in smaller com- 
munities and at considerable distances fr the large cities, 
such a situation does not obtain. It is hardly possible that 
there is a single set manufacturer in the country who can 
service each and every one of his sets, no matter where it 
it located. 

So we have the curious result, that the Service Man cannot 
buy- replacements for certain well -known sets from the set 
manufacturer; and he must fall hack (fortunately for l - 
and for the set manufacturer, too) on the replacement indus- 
try. It is fortunate for the set manufacturer, because his 
set gets servicing in spite of him; the customer is satisfied 
while the Service Alan makes a legitimate profit. 

Under present economic conditions, the Service Man and 
the radio replacement industry are rendering a big service to 
the country; because it has been observed frequently that the 
owner of a radio set which he cannot have repaired will go 
without a radio rather than buy a brand new one, even though 
he can trade in the old set. We believe it is far better that 
an old set should be reconditioned and put into shape, so that 
the set owner is satisfied for the time being, than that he 
should learn to go without a radio and, eventually, he lost to 
the entire radio trade. This situation is not so impossible, 
as some might think, for it has happened too often with many 
disgusted set owners; and it is about time for the radio indus- 
try to wake up to this condition. 
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Service Men's Department 
This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 

his own experiences of all kinds. 

TELEVISION AND THE SERVICE \IAN 
By John F. Rider 

Ill? purpose of this material k not to 
herald le advent of trlrt i.iun. While 

it is true that television is not yet a prat, 
tical reality, it has made certain definite 
strides toward its exit from the laboratory. 
We find much comment (adverse. of course), 
about the lern tornts of telexi,.ium recep- 
tion and, in particular, the use of the war - 
fling disc. Whether or not it will he nec(.- 
. icy to improvise new methods of television 
transmission and reception. is not a matter 
of importance now. 'l'ha fact of significance 
is that certain stations are broadcasting 
moving pictures, of eleineutary character. at 
the time of this writing. and more and more 
popular interest is being displard in such 
opertion. In this connection. the writer of 
these lines has been daily and nightly oh- 
serving the transmission of one meal station 
and, intermittently. the transmissions of 
three other stations, two of which are auorr 
than 2101 mile. (list:Int. 

The exploitation of the experimental na- 
ture Of telex ision has teen due, not to the 
cliaracter of the transmitted image, hut to 
the fart that sufficient coverage has not been 
available milli :my one transmitter. .1Il 
indications point to improvements in this 
direction; so nnmh so that we take this 
opportunity to say that 1931 will show a 

tremendous increase in the interest dis- 
played in television reception. \Cithuut a 

doubt, reception will at first he limited 
practically to centres in the proximity of 
the transmitters; this means large cities, 
but reports shoe that zttisfaetorr signal 
intensity is :IN :1¡1:11111. at many points a good 
distance dram the transmitter. 

It is not a far- fetched statement to say 
that changes may he matte upon the audio 
amplifiers, now tugtIoyed in radio receivers, 
to atrunmiotlatt these systems to television 
as well as (.1111% 111(11:11:11 speech anti 11111:4e 

reception. \Cc have heard mnull technical 
continent pertaining to the tremendous width 
of the hand required for the attainment of a 

satisfactory image. The radio world at large 
-at least the own who are experimentally 
inclined- -will not wait until a perfect imlag.e 
is availathle. Strange as it ntaw seem, manly 
broadcast listeners are now discussing the 
possibility of trleyisinn and are reluctant in 
the purchase of new radio equil nt on that 
account. Ifeeoguizing the condition -that the 
equipment required for television involves 
aim:oahis independent of the receiver -It 
is very likely that Manufacturers of radio 
reeeix,.rs will develop their receivers for 
television reception and thus nwke ncces- 
essary the later inquisition of nothing more 
than supplementary revolving ntecluanisms. 

Edited by JOHN F. RIDER 

MR. JOHN F. RIDER, who passes 
upon all the material submitted 

for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of hooks known by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment may he addressed to him in care 
of RAmo- CRAFT. 

This comment relating to television recep- 
tion includes the possibility of a change in 
rteeixtr design to acrotlnnod,te the short as 
N% ell as the broadcast manes. .lust what the 
future holds in store, nu one knows, but we 
feel certain that any one who in the past 
has listened to the police alarms, transmit- 
ted upon short waves by the police depart- 
ments of the various cities in this country, 
cannot help but realize that at ons time ur 
other there will le a much eb.s,r alliance 
helyeen such transmissions and reception In 
private indivithu l., as well as the cruisers of 
these respccti't police departments. 

What milli the continued rebroadcasting 
of foreign programs In local stations in the 
United States, much time will not elapse 
before the appetite of our 1.1r. l'ublic is 
whetted to the point where lie will not he 
satisfied with rebroadcasting. Ile will want 
to hear the signal direct from the origin; 
this means short -wane reception. 

.111 of the above comment pertains to the 
reception of vaniable- frequency- modulated 
signals. 'Phis necessity distinguishes the re- 
ceiver from the c nnrttional short -wave sys- 
tem developed primarily for tontinuuus- 
wace reception. It means that the broad- 
cast receiver of today will of necessity tracer 
the short -wave baantl. Whether this coverage 
will be secured by means of plug -in coils, or 

variable inductances, is not yet known; but 
out fact is glaring. The extension of the 
carrier-frequency spec( rum of the future 
broadcast referee will without a doubt in- 
clude the television band; because such ex- 
tension ntl'crs eery definite sales features. 

some of the eun11111C t1ons normally pres- 
ent in tuned- radio - frequent- short -wave re- 
erivers are bring ironed out during the 
development of similar systems for use in 
airplanes. 'Plies,. receivers are intended for 
the reception of modulated signals and, as 
such, resemble the modern broadcast-receiv- 
ing scstent. The findings will he of use 
acid when the time arrives -and it is not far 
distant -to produce a multi -wave broadcast 
receiver. 

Returning once more to television recep- 
tion, such receivers will give an impetus to 
that field. They will reduce the cost of the 
equipment necessary on the part of the 
listener. Whether or not this idea is in 
accord with the ideas of some of the repre- 
sentative men in the industry cannot he de- 
termined; but, according to reports, it is 
receiving more than nasaal attention. .1s a 
point of interest, there is current a rumor, 
though we do not know .just how accurate 
it may be, that television recept and 
transmission fostered by one organization 
is scheduled to start some time in .lpril, 1931. 

Considered from the Service Man's angle, 
television presents an interesting field für 
study and experiment. 'l'itere is no gainsay- 
ing the fact that. when television receivers 
are produced and television transmission be- 
comes more general, service work will take 
on it new slant: new because of the intro 
dnttion of items entirely foreign to the 
present -day receiver. In this eunncetion we 
have but one warning to voice: do not tin- 
der any condition imagine television to he 
sa for if it man' be dropped from the 
mind. Ile who thinks along such lines is 
x arc apt to be sadly disillusioned, when lie 
finds himself out of the Swint. 

gybe SIII1jeet of television is not of inter- 
est solely because it is a new fume of enler- 
taainnitnt. In one respect, it is an absolute 
necessity, as a stimulant to the entire indus- 
try. Short -wove reception, no matter haw 
it may be exploited, will at all times be beset 
Icy one form of sales resistauue clue to the 
association of short waves with code trans- 
mission). and the fact that the reception of 
.pearl and music is not yet as steady as 
that available upon the mutt broadcast 
hand. Unless the minds of they industry can 
macu'l'a something radically new to ;Muti- 
late the business, telexisit'n remains the only 
possible item which will introduce new life. 
Considered front the angle of new business, 

(rnaliaavel on genre .192) 
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Operating Notes for Service Men 
Much of the knack of servicing comes from familiarity with 
certain receiver models. An old -timer communicates his pro- 

fessional experiences for the benefit of the craft. 

By BERTRAM M. FREED 

II)GTT" sets have been on the 
market but a short time, and 
their peculiarities are now being 
learned. The "1)eWald" D.C. 

nil( get receiver uses the new '32 and '31 

two -volt tubes. If the ground wire should 
short to the metal chassis at any point, this 
set will become inoperative through the 
failure of the filament circuit; which will be 

caused by the "blowing" of the 6-volt pilot 
lamp. With this set, it will be a good policy 
to insert a condenser (about 0.1 -mf.) in 
series with the ground lead, and tape this 
well; so that no short can occur. 

Oscillation on the higher frequencies in 
the l'hilco "Baby Grand," another midget, 
is caused by either a poor '21 detector, or 
the lack of alignment of the compensating 
condensers, located alongside the first and 
second stators of the tuning gang. 

Redioles 

In the Radiola "41 A.C.," nlicrophonic 
howl and a low audio howl may be caused by 
a defective or open by -pass condenser, lo- 
cated and connected across the secondary 
terminals of the first audio transformer. 
The remedy, of course, is replacement; and 

OUTPUT CHOKE a 
OU 

CONO 

A 

B. 1 
TIP JACKS 

B 

A set with an 
out to Use an 

Fig. 
output filter mast have it cut 
external dynamic incorporating 
a transformer. 

the proper RCA replacement unit should be 

used, if possible. 
When Radiola "44 A.C." and "46 A.C." 

receivers have been returned for repair be- 

cause of low plate voltages -or none -do 
not fail to look for a grounded coupling 
reactor in the detector plate circuit. This 
component is an audio choke located in a 

small brown housing beneath the tuning 
chassis, from which it is insulated only by 
a thin coating of pitch. Ileat and other 
causes may loosen the coil, and allow it to 
short to the chassis. A remedy is to loosen 

the container and insert some insulating 
material between choke and chassis. 

Some Service Men are replacing the '71A 
in the Radiola "fill" and "6i2'. models with a 

'15 amplifier. Although the writer does not 
recommend this change (since it often en- 

tails rebalancing the stages, to compensate 
the changes in plate and cathode voltages) 
it may be made by those who are desirous 
of obtaining the increased output. The 
green wires running front the chassis should 
be disconnected from their terminals on the 
power pack, and replaced on those to which 
the heavy blue leads run -one green to each 

blue. This will place the filament of the 
power tube in parallel with the remainder 
of the tubes in the set. 

The biasing resistor unit of the receiver 
is located on one of the walls of the chassis 
beneath the tuner; it has four sections, of 
which the furthest front the volume control 
requires our attention. The '71A received 
38 to 40 volts bias at 180 volts; but the 
'15 will require 30 to 34 at this plate volt- 
age.. To provide this, the 400 -ohm sector of 
the resistor, mentioned above, must be 

shunted with another of the same value, 

(Continued on page 490) 
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The circuit of the Sparton "Model 301 Equasonne" A.C. set, with power pack and amplifier; the D.C. model appeared in Data Sheet No. 13 (March, 
1930 12.4D10-CRAFT). Attention is called to the connections of the field coil; reversing which lowers '45 voltages and volume. 
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Leaves from Service Men's Note Books 
The "_1 /rat's of what our professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 

INTERFERENCE PROBLEMS 
By J. E. Deines 

Al'l'S'l'lt\IEIH complained dirt, every 
time she palled out the drawers of a 

rectum dresser, her radio developed loud 
pops and groans; and she wanted it fixed. 

On examining the dresser, we saw two 
small lamps; one with a good bulb and the 
other burnt -out. TIa latter proved to be 
the cause of the trouble; one of the small 
strands of the flexible cord was touching 
the metal shell of the lamp. Correcting this 
etnl'l the trouble. 

Any reader who is douhtfcd of this pos- 
sibility may try touching the "hot" side of 
the electric line with a serewdrioer, or other 
metal object, when a sensitive set is in 
operation. 

Again, We had it complaint recently from 
the owner of a Phileo, whirl, wmdd play 
nicely for a while and then double its vol- 
ume with a severe popping noise. When the 
volume control was turned town to correct 
this, the program would fade nut com- 
pletely. 

Removing the ground connection caused 
a great increase in vol and also in back- 
ground noise; suggesting the trouble. Un 
examination, it was found that the 111:171 who 
installed the lightning arrester had been in 
too great a hurry; he had left the ground 
connection loose, so that the slightest move- 
ment in the wire would vary the contact. 
\ few turns with the pliers mate everything 
rosy. 

A SEMI -BAND PASS FILTER FOR THE 
BROAD TUNING RECEIVER 

By R. William Tanner 
MANY troues the Service 31(in is con- 

fronted with the problem of increas- 
ing the selectivity of n receiver and, pan - 
titulaarly, of ont which Was Imannf :utnre,l a 
year tir more ago. when distance was the 
u aim qualification of a set. lie, generally. 
either cuts down the length ut' till' antenna 
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i 0. p `i, 
GND. 
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Fig. 1 
Two l'a itd -poses arrangements Which may be 

op flied to give selectivity to a rest :fur. 

system or installs a .in :ill -capacity eon - 
denser in the antenna leant. !loth of these 
toethuds increase the selecthity but reduce 
the strength of signals as well. 

It %vas at a lins when the writer was 
%vaking as a Service Alan that lie devised 
a rather unique means of increasing selectiv- 
ity uni at the same time, improving the 
quality. This was applied in the forai of 
u semi -band pass titter. No tiresome mathe- 
matics are required to determine inductance 
and capacity %:,lues. 'l'he only parts needed 
auge :o fee- fout of No. 26 tu 2(1 cotton -cov- 
ered wire, a snc,ll battery clip, and une of 
the old st) he %ariunicters (201 tu 600- uuler 
t, pes). 

Iteferring ba Pigs I, it will be neon that 
the %ariuuuter is connected in series wit la 

the antenna and ground. .\ coil I.. coupled 
tu the _rounded end ut' the varion,cler, and 
another coil 1.1 coupled to the filament end 
of the first It.l:. transformer, compose a 

link circuit through which the antenna cur- 
rents are :,I,I,lied to the grid of the 11.F. or 
detector tube, whirh,cit' the case mac be. 
1. consists of (i turns, fastened ira place in 
any w :uuurr which toimrs tu mind. h.l should 
have In turns, tapped every turn down to 
:t (less than three turns will result in poor 
quality dur to clipping of side bands). This 
is what the clip is needed for; to cary the 
uuuthi(r of turns in order to strum a satis- 
factory band -pausa natron. Before Ll is 
wound, the regular primary or :antenna (11)11 

(it' nue is used) should hr rl'm,%ed, tu 
eliminate the loss which NS 011111 result from 
the "dead" coil bring in close inductive rela- 
tion tu the grid roil. 

Ito (operation, the number of turns in 1.1 

is derreaseal until selectivity is at its best 
with a good qu:lit of reproduction; al- 
ways remembering that, the more turns in 
circuit, the hiss will he the selectivity :nad 
the better the api alit: und vice %ersm. If no 
shielding is engdu%rd in the n i'.her, the 
band-pass effect will not be ser% pronounced. 

If :a s ,rivaurler is out :.%:ailnhlr. a enil 
mud :a Variable condenser Shrill:, I* lu those 
used in the receiver lour be rngdo\rd: this 
arrangement is di pieted in Fig. 2. .\ sh 

meter is recommended; as Hull the tuning 
is not so critical as with a roil and emu- 
denser. llowrcer, when tuning. either may 
be set at minimum and. :,fter the signal 
has been regularly tuned in, varied for best 
results. 

"DATA TABS" FOR RADIO -CRAFT 
By H. R. Wallin 

TIIh: Service \tan, who often refers to 
this magazine for dataa for information 

tin 11 Hain subjects, mill lied the data tabs 
described here, ,just the thing. They olo jab. 
the mutilation of the magazine and loss of 
time hunting for the subject through the 
indexes. 

The gabs are made of small strips of 
he:ny paper or light rurtlboard or, prefer- 

Fig. 2 
:l cou,rn ieat method of indexing a turaoutiae 

file for ready reference to useful data. 

ably, from the linen tags used for checking 
trunks. 'l'ha data are typewritten un the 
strips or printed in with pen and ink; und 
the ends are pasted on the edges of jauges 
supplying the information. 

'The tabs are pastel down the full length 
of ih' w:agnr.inr s , that all of them are 
lisible, as in an indexed book. Should a. 

large number of pages be tagged in this 
manner, the varions halas mac be colored; 
as for instance, all tube dada on red tabs, 
power-packs 011 %%11it1' Labs, ere., etc. 

SALVAGING FILTER CONDENSERS 
By J. Pristash 

SOME Service Men who write in these 
coluumos reromuund a hammer and cold 

chisel to salvage parts within sealed cans, 
and ruin lets of gaud condensers. I don't 
e% ,n turn in the i' :aulty blocks on new ones; 
as it is a simple matter to repair them at 
home, besides saying time in some cases 
and keeping the gaud will of your cus- 
tomers. 

I 1151' a gallon paint can abut half full 
of seal (taken from p:,eks that I wrecked 
before I used this systtn,). Put this bucket 
on a hot plate :ntd don't use much heat. 
When the seal is hut, lower with pliers the 
pack that you are going to thaw out, into 
th° hot seal. Leave it in there about half 
an 1 or more. WI en the (dock is thor- 
oughly thawed oat, lift out with a pair of 
pliers, and pour out the hot seal. In some 
eases it ruts out through the numerous 
cracks. When emptying the can, be care- 
ful not to dump out the parts. You will 
find that there is practically no seal left 
on the chokes. condensers, etc.; but to oat 
handle condensers while warns, tuec:nne of 
the likelihood of palling the leads oat, which 
will render the condensers useless. This 
applies to the l'ondenscrs with brass strips 
for leads. 
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This way most Service Men can use parts 
on hand which have been almost a loss be- 
cause of their size, etc.; as a rule you will 
find plenty of room in these cans. In some 
cases, where the bias bypass condensers are 
located in these cans you can replace them 
with a larger condenser (hum being the lit- 
Ring factor). This way you have another 
booster for your service; most owners will 
notice the difference in tone, and appreci- 
ate the change. 

In sealing up the repaired block, do not 
pour to the top in one coat, because of bub- 
bles which will come to the top. A neater 
job will result if the first coat is allowed 
to cool off before the final coat is poured. 
The hollow spots that will form in the top, 
by the shrinking of the seal, can be filled up 
with hot seal; and the surface finished with 
the flame of a torch; that is, if the Service 
Man wants a neat "factory" job. 

You can not injure the chokes and con- 
densers; the temperature can not rise high 
enough to burn them because of the low 
melting point. 

I am a charter member of RADIO- Caarr, 
and enjoy it very much. 

MODERNIZING VOLUME CONTROL 
By Henry C. Mills 

AFEW notes may be of use to some 
other Service Men, who have some of 

the battery -type sets still on their list. The 
type of set I am using as an illustration is 
the Crosley "Model 601," which in my expe- 
rience, has been the most frequent offender 
in this respect; namely: varying or fluctuat- 
ing volume, when operating on local stations. 

The volume control of this set is a rheo- 
stat, regulating the filaments of the three 
R.F. tubes. When located within a few 
miles of a broadcast station, it is necessary 
to keep these filaments at such a low tern - 
perature, that the tubes are operating at 
the critical point where slight changes in 
the filament voltage cause quite a large 
change in the filament emission; with the 
result that the vol increases and de- 
creases, with even slight fluctuations of the 
filament current, in a greatly amplified form. 

The remedy, of course, is to operate these 
filaments at a temperature above this criti- 
cal point; but, unless the volante can be 
controlled in some other manner, this results 

in undesirable loudness. The following 
method has proved very satisfactory; though 
it results in a slightly increased drain on 

the "A" battery, the improved operation of 
the set more than offsets this disadvantage. 

Disconnect the filament rheostat, and con- 
nect the filament wires directly to the fixed 
resistor in series with this rheostat; this 
gives the ILI,. tubes slightly less than 5 

volts. Remove the rheostat and mount in its 
place, a (1- 51d1,0(0-ohm potentiometer (Cen- 
tralab, or other non- inductive type). It will 
probably be necessary to take the shaft out 
of the rheostat, and substitute it for the 
regular shaft of the potentiometer; since 
this set requires a long shaft to extend 
through the cabinet panel. Connect the aerial 
to the center arm, and the grid and ground 
to the others; use shielded wire at least for 
the grid connection (ordinary armored auto- 
mobile wire works very well). The I1.F. 
choke used in this set may be removed if 
desired; but, while this results in a slightly 
increased sensitivity, it also has a tendency 
to cause oscillation, when the volume is 
advanced to its nn .t .sensitive point. 

(C,mt;ni,,.1 n page 493) 

The Service Man's Open Forum 
His Opinions on Conditions and Practices in the Radio Business 

IMPRESSING THE CUSTOMER 
Editor, RADIO-CRAFT: 

We have found that, as a rule, it is not a 
very good policy, psychologically speaking, 
to refer to service manuals in the presence 
of the prospective customer. 'l'he majority, 
not having any fundamental knowledge of 
the radio, do not take into consideration that 
there are hundreds of different circuits. 

In the matter of resistors alone, it is an 
impossibility to have indexed in one's mind 
the different values used in all the modern 
sets. It is, therefore, a good policy for stu- 
dents to study several of the most popular 
circuit diagrams, and make a mental picture 
of the sets using resistors in the different 
stages for voltage drops. 

It is taken for granted that every radio 
Service Man realizes the use of a good set 
analyzer is an absolute necessity in the 
servicing of modern radio; for he can not 
get to first base without one. 

Good personal appearance, with the abil- 
ity to meet the public, is one of the greatest 
helps to the Service Man. In the course of 
inspection a number of seemingly foolish 
questions are to be expected. With a little 

4 patience, all these questions can be answered 
to the satisfaction of the customer. 

I will illustrate a few experiences of my 
own which will cause much laughter to the 
novice but not to the old -timers who, like 
myself, are sure to overlook some of the 
more simple faults at one time or another. 

A Radiola "44" which would only bring 
in a few strong locals, beside excess oscil- 
lations, had been attended previously by 
two "Service Men." Since Bonne of these do 
not know where to find the neutralizing con- 
densers on these models, it was my sup- 
position that the set was out of balance. On 
sliding the chassis out, it was f 1 to be 
impossible to stabilize the set! As we all 
know, the antenna and ground leads are 

taped and, upon disconnecting, there was 
found to be no- continuity. An open antenna 
lead!! This is one example of overlul:ing 
one of the simpler faults. 

Another call was made on a Majestic. 
After the usual questioning it was found 
that one Service Man had reported, as the 
trouble, an open pri- 
mary in the power 
transformer. Upon 
snapping the switch 
and looking into the 
set, it was found that 
none of the tales 
would light. Upon 
following the lead to 
the receptacle (which 
in this case was a key 
socket of a mantel 
torchiere) and turning 
the key the customary 
hum was heard and in 
a few minutes the sig- 
nal carne through. 

Service Men often monder 
why the essential details 

for servicing a certain set 

are not available through 

RADIO.CIAFT or the O/ii. 
rial Radio Service Manual. 
Here is one reason. In. 

eidentaliy, fee mialrt con. 

pare this letter frith the 

attitude of an English 
manufacturer, as told in 

"Across the Water," on 
pages 495.496 of this 

issue. 

Later, inquiry disclosed that one of the 
roomers, not knowing where to find the 
switch and wishing to shut off the set, had 
snapped it off at the socket. 

It was evident that the other Service 

(Continued on page 495) 

OeNIWat Mores. RQ,0 Co.o.ar,.. 

November lk. 1970 

Rtdlo- Creft, 
96 -en Perk Place. 
No York. N. T. 

tt: Nr. H. Gernsback. 

Gentlemen: 

Replying to your letter of November 7th. We regret 

to *gels advise that It Will not be possible for us to issue 

this confidential date to Way other than our authorised serv- 

ice .melons. 

We he.. sufficient o of these Oet Stations 

franchised and established throughouSoSoria. the country to lasers 
prompt artico to our dealers end Gusto :mn,eand do not belie.. 

it ositionitotcompete this 
tth our authorise! Serole. St tions. 

le 

ap.t a our 9 

Reg7eting our inability to help you In this matter. 
.. remain 

PL'A:IQ 

Yours tt uly. 

Y. M. e.yb 
Service tient. 
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AIAJESTIC "MODELS 50," "51" AND "52" 
SUPERHETERODYNE RECEIVER 

The "Model 50" chassis is used in the " Nlodel 
52" Majestic superheterodyne; removing the 
legs from the small cabinet. thus making a radio 
set of the mantel type. results in the "Model 
5 receiver. This circuit is one of the latest 
developments of the t ; rigsby- Grunow C piny, 
Chicago, Ill. 

Referring to the diagram, the following parts 
values will apply: (CI, C2, C3, ganged variable 
condensers); (C5, C6, C8, C9, C10, C1L C12, 
C13, are built into the receiver assembly as 
circuit -aligning uu its); C4, C7, C17, C18, .001 - 

mf.; C14, C15, l'21, C22, C23, C28. 0.15-mf.; 
C16, C19, C24, 1.0 mf.; C20, .04 -mf.; C25, 3 
mf., C26, 2 mf.; C27, .09 -mf. 

The resistors have the following ohmic values: 
RI, 10,000; R2, 100,000; R3, 12,500; 124, 500; 
R5, 35,000; R6. 25,000; R7, SOO; R8, 60; R9, 
2,680; RIO, 4,170; 1211, 4,030; 1112, 645; R13, 
116. 

Filter choke ('hl lias a resistance of 330 
ohms; the field coil is filter choke Ch2, 1,000 
ohms. .1 3.2 -volt pilot light is used at C9. 
The volume control is a double nuit; the ganged 
resistors RI, R12. . 

Lack of plate voltage on the second detector 
may be reported in sonie instances; probably 
due to an open resistor (R6). 

Condenser C8 is the antenna compensator. 
Operating current values are as follows: Fila- 

ment potentials, VI, V2, V3, V4, C5, C6, V7, 
2,35 volts; \'8, 4.8 volts. Plate potentials, \'1, 
\'2, 180 volts; \'3, 256 volts; C4, 225 volts; 
C5, 90 volts; V6, C7, 250 volts; C8, 358 volts. 
Plate currents, VI, V5, 3 ma.; \-2, 0.8 -ma,; 
V3, 4 eta.; V4, OS -ma.; V6, C7, 25 eta.; \ 8s 
40 ma. Control -grid potentials, \'1, V3, 3 volts; 
\'2, 8 volts; V4. 20 volts; V6, \'7, 37.5 volts 
(on analyzer, the grids may read about 1.73 
volts; to get true reading, measure front fila- 
ments to ground). Scrcengrid potentials, VI, 
V2, V3, 90 volts. (Cathode potentials, same 
as control- grids.) 

Following are the correct (manufacturer's) 
code numbers for the Majestic tubes recommended 
for the receiver: VI, V2. \3, "G -24;" V4, 
"G -27 ;" V6, V7, "G -45;" V8, "G -80." VS 
is a "427" de Forest tube. 

Where the line potential exceeds 118 volts, it 
will be necessary to use a line -voltage regulator; 
there is available a special unit which is recom- 
mended in such instances. It is designed with 
three outlets marked "110," "120,' and "130" 
volts, rating the corresponding inputs. 

It is extremely important that an accurately- 

RI 
(voL) 

GND 

CAP 
a.E 

iibran,l cillator be vd to wppl' Ib 17., Lc. 

frequency required for alit g the receiver; 
and that the procedure be followed accurately. 

To align the intermediate- frequency oscillator, 
connect the output of the 1.F. oscillator to the 
grid of first detector V2. Tune the oscillator 
tu a frequency of 175 kc. mal align the plate 
circuit of \'2, the grid and plate circuits of 
V,i. and the grill circuit of V4 for maximum) 
drHr -ct ion of a milliammeter ur thertnog ;lvano- 
teeter connected (in place of the dynamic re- 
prwlucer's voice -coil) across time output secondary 
terminals of the output transformer T2. This 
alignment should be dune with great caution, 
inasmuch as it materially affects the entire 
selectivity of the receiver. 

If the I.F. circuits are so far out of align- 
ment that no signal can be beard. it may be 
necessary to put the oscillator output (which 
should he adjustable) on the grid of V3 and 
roughly align the second half of the I.F. stage, 
first; then proceed with the remainder of the 
steps indicated above. The four aligning con - 
densers are located on the rear of the chassis 
about midway down the righhand side; from 
left to right (facing the receiver from the 
rear) their order is: C10, C11, CU, C13. 

The procedure to follow in aligning the R.P. 
circuits is given below. The locations of the 
small circuit -aligning condensers are as follows: 
C5 (alig ' g compenser balancing the minimum 
capacity of the oscillator tuning condenser C3 
to the minimum capacities of the band -selector 
tuning condensers CI, C2 -C9), is accessible from 
the bottom side of the chassis, and is located 
next to the end of the gang condenser on which 
the cable drive is mounted; C6 ("tracking" con- 
denser, shaping the tuning graph of the oscillator 
to accurately match that of the band- selector), 
is accessible from the rear side of the chassis 
through a hole in the R.F. base assembly, and 
just to the right of the power transformer; CS, 
the first antenna ;Iligttme t condenser, is acces- 
sible from the back of thé chassis, just slightly 
upward and to the right of the antenna and 
ground binding posts; C9, the second antenna 
or band -selector alignment condenser, is acces- 
sible from the bottom of the chassis and is 
located through the center hole of the chassis 
Isle. 

Tune in a station at approximately 1,280 kc. 
and align the oscillator and antenna or hand - 
selector condensers C5, C8, C9. Next, tune in a 
o0n -kc. signal and adjust the tracking condenser 
CO, while slightly rocking the tuning condenser 

ht I from side to side. until maximum signal 
strength is obtained, (as indicated on the output 
meter). The third step is to set the main tun- 
ing dial to exactly 1.5,10 kc. and tune in, by 

means of the oscillator aligning condenser C5, 

au I.500-kc. signal- It now will be necessary to 
readjust condensers CS and C9. At this point, 
the dial reading should be checked by tuning 
in a broadcast station with a known frequency 
higher than 1,000 kc.; and then the dial strip 
is to be slipped to time correct setting with re- 

spect to the index of the dial escutcheon. As 
a final check, test the receiver for sensitivity 
and selectivity; and, if necessary, repeat the 

operation until satisfactory results are obtained. 
Note that in some cases maximum output 

may appear to fall at either the maximum or 
the minimum capacity setting of the oscillator 
tracking condenser C6. .\ simple check to de- 

termine whether this is actually the maximum 
output is as follows: after Oita' g the best 

setting of C6, try a slight readjustment of C9. 

If this readjustment results in nothing more 
than slight improvement, the adjustment of C6 

is satisfactory. 
Resistor R6 is located at the right of the 

connecting terminals, inside the can above the 

power transformer; it is below and between the 
sockets of the power tubes. 

Resistor RI varies the signal input to the 
R.F. amplifier tube VI. The other half of the 
volume control (R12) controls the biasing volt- 
age on the R.F. amplifier \'1 and the first 
detector, \'2. 

Condenser CR is adjustable through a hole 
in the rear of the chassis. When the installa- 
tion of the receiver is complete, a station between 
1.000 and 1,400 kc. should be tuned in, and 
the volume control adjusted to low volume. 
Then adjust C8 until maximum volume is ob- 

tained. Further adjustment of this condenser 
will not be necessary unless the length or posi- 
tion of the antenna is changed. 

The manufacturers advise that larder no can - 

ditious should an attempt be made to use a 

ground connection on the antenna binding post. 

.1 tuned filter choke-and- condenser system 
(CIA, C27) is used to reduce the hum level 
to a minimum. For this reason, a replacement 
condenser of exactly the right capacity must be 
used. if it becomes necessary to change con- 
denser C27; otherwise, the absorption circuit 
(CIA, C27) will not resonate at the correct 
frequency. 

CAP CAP R POWER TUBES 
L2 IstDET C10 L3 Cll IETI.E C12 14 CM MET TI TYPE45 

1'a r _ : __ mu C O 

(IS RS 

C4 
Co al iiaEm PT 

SM. 

: ]llll»ll' Y »E ..t_>, bison= ll, _ 
.Cy CS VS C20 R9 t CH2 'E (MO MI. 

R3 F14 all P vbE 

T2 

C 19 

VOICE at 
Ç 

COIL ÿ o 
o 

10--- 

qsc. 
27 

C2aT T 
FIELD C23 Ci6 E C21 (kI L Ria ARE GANGED) 

R6 R13 

The Majestic "Model 50" chassis is the most compact of the .4.C: operated superlielcrodyoes yet 
has a single stage (.rrrernyrid) of iutcrmrmiate- frequency amplification, :corking at 175 he. The 

bring ganged with that of the oscillator, 

110v -A.' 

produced, bring adaptable to even o midget cabinet. It 
tuning is siuglrdial; the R.F. stage's tuning condenser 
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KENNEDY "MODEL 826B" 

COMBINATION RECEIVER 
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Favorite Testing Equipment of Service Men 
And methods for its use to the best advantage in and out of the shop 

A DYNATRON SERVICE OSCILLATOR 
By Dale Pollack 

III: modulated radio frequency ISO l- 
Thitor is a useful adjunct to any Service 
Alan's kit, with which he can perform a 
variety of vital tests on broadcast receiv- 
ers. It is simplicity in itself for a techni- 
cian to line up a ganged tuning condenser - 
if he carries his own station with hint. 

Have you ever attempted to toalance four 
or live tuned circuits with nothing. but your 
ear to help you? It is a nerve- straining 
task. No Service 31än who has Iron called 
to repair a receiver and, after working 
u'r it for a tittle withal finding an% thing 
: tis, is suddenly startled with this from 
the loud speaker: "\ \'e regret that., owing 
to an ';1)S; this station has been silent for 
the past two hours"-would ever want to he 
without an oscillator again. There is noth- 
ing more cuibarrassing than to have the 
owner for whom you are servicing it set 
present at tt time like this. 

But the Service Alan who carries an oscil- 
lator with hint eon easily supply his own 
signal to the set and thus really determine 
whether it is inoperative. 

Unfortunately, however, most oscillators 
used at present comprise the elements of 
a young broadcast transmitter. Two ,:x1111111 

tubes are required: an Ii.F. oscillator, and 
and .\.P% oscillator to modulate it and thus 
make the signal audible. Such a device, 

with its associated batteries or power equip- 
tomtit, is p somewhat complicated piece of 
apparatus -worthy of a lihuradury, per- 
haps. hilt rather unwieldy for a Sertice 
Alan to carry. 

.Another type of oscillator employs a buz- 
zer to modulate the IH.F. current. 'Phis dis- 
advantage of this method is that, although 
it eliminates the modulating vacuuut tube. 
the buzzer most he very carefully packed 
in a bulky. cotton -tilled box to prctcnt ;my 
noise 1111111 reaching the ears of the oper- 
ator direcllc from the buzzer. 

Otherwise, since the volume control must 
he set near minimum when a set is being 
adjusted, the sound of the buzzer will over - 
shadmv that from the set and preclude the 
possibility of making accurate adjustments 
on n device so critical ;IS a tuning 
condenser. 

In addition, tooth of the ;ohm(' modulating 
systems .sutl'er in that the modulating pitch 
i.s fixed. 'The vacmuu -hike modulator, if 
of the common type, utilizes two inductances 
in the oscillatory circuit. Two capacities 
'must be changed to vary the audio fry- 
gurney. yet keep the percentage of ttaodulaa 
lion constant. The same is trite of the 
H.P. useillahur. The timing condenser, since 
it times only part of the oscillatory cir- 
cuit, also caries the output of the oscil- 
lator. Hence, to make sensitivity tests on 
a broadcast receiver over the entire hand 
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This ut tractive hest bench :COS nun cl in chS by I'irden Mabry. of the Mabry Radio Shop. Beaumont, 
Terns. from second -baud lumber in his spare time. Its elaborale equipment includes: center, a 

Supreme laboratory test pa tiri and Dial corneter; left, ohmmeter and panel for rendimi current 
input to a set; right, antenna and line receptacles and an R.F. osealotor with phonograph pickup 
for its modulation. Below, portable testing equipment. The battery supply eames into the lowest 

center paned. Naso many shops can show as attractive and complete an arrangement.' 
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so FIG. 1 

'lho:r. the .Dnp/r circuit of a dynatroa tail. 
tutor u u el '24 tub.: belo:e, its partrr supply. 
/he :thole is light and easily carried a-ith a 

service kit. 
uI' frequencies either a correction Metal. 
(which will be inaccurate in all probability) 
must he introduced for each frequency, or 
it calibrated ILI'. voltage divider must be 
stunted across the output. All this is a 
complicated procedure, unsuited to a Serv- 
ice Afati s needs. 

A "Kink" of the '24 Tube 
Pig. 1 is the diagram of as extremely 

simple Service 31mn's oscillator which has 
none of the disadvantages of the above 
types. Inspection of the diagram will .show 
that it is not of the ordinary kind. It is 
well known atuong engineers, but little 
known elsewhere, that screen -grid tubes 
possess it rry strong "dynatron" clanaeter- 
istic: that is, tune where the plate-voltage- 
(iliac current graph is negative over a part 
of the corer: or. in lather words, where the 
curve points down instruct of up as usual. 
Increasing the plate voltage decreases tin' 
plate current over this range. 

The tube which most strongly exhibit 
this negative- resistance characteristic is the 
type '21. It has been shown that. if a reso- 
nant circuit is introduced into a tube oper- 
ating user the negative portion of its curve, 
it will oscillate at the resonant frequency. 
This is the principle utilized here. 

Ilowever, the tube, instead of oscillating- 
at one frequency, is matte to oscillate at 
both radio and audio frequencies, one being 
snperimposcih on the other in the output. 
Since only one coil is used for each fre- 
qurley. changing any of the constants is 
very easily accomplished without affecting 
the remainder of the circuit. The values 
of parts listed will give an It. F. range front 
.5(N) ke. to 1500 ke., and an audible range 
appruxinintely fruni 200 to 5,000 cycles prr 
second. This enables the entire broadcast 
band to be c Ill y ell iently covered. 

The uatput at the various frequencies will 
be much more uniform than that from most 
'.tii'l het" oscillators. 'l'he resistance and 
losses of the oscillating circuits should he 
as low as possible, however, or the tube 
will not oscillate at the audio frequency. 

Fig. 2 slaws a very simple power supply 
for the uscili tor. The transformer has 
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only two secondary windings -2.5 colts for 
the '24's filament and 5 colts for the '()1A 
used as a rectifier. 'Cite filter is of the 
simplest sort. 

Method of Use 
'Ihe operation of the oscillator is very 

simple. Apply the proper voltages either 
from the power supply or from batteries 
(one cell of a storage battery may be used 
for the '24 filament) and connect the an- 
tenna post of the instrument to that of the 
receiver. Set the oscillator condensers at 
convenient ):dues -say 1/100 ke. and 5(1(1 cy- 
cles: tune the receiver to 100) ke., and the 
.500-cycle note should he heard. 

The oscillator must, of course, 1w tested 
and calibrated beforehand on a set whose 
characteristics are known; using broadcast 
stations for the H.F. standard, and a ion - 
sieally- inclined ear for the audio standard. 
I or this purpose the :\.F. calibration need 
he only an approximation. 

Condensers in a tuned radio- frequency 
amplifier may be easily lined lip. 'Tune the 
oscillator to 5511 Ice., plug your set analyzer 
into the uulput tube's socket, place the tube 
in the analyzer, and set it to read plate 
current. 'Then adjust each t,inuuing con- 
denser, starting with the first stage, to get 
the maximum deflection of the meter. After 
all the condensers have hem adjusted satis- 
factorily, check your adjustment at 1500 ke. 
and 1111N1 ke. 1f the condensers do not bal- 
ance at these frequencies, strike a mean 
between the trinmier settings; favoring the 
lower frequencies, as most receivers are least 
sensitive here. 

Service Men should find this unit an in- 
dispensihle addition to their outfits. 

Parts Required 
I.1 -Fair of headphones, which serve as the 

.\.1'. inductance; 
1.2-11.F. coil, about 200 mien:henries, such 

as the secondary of a It. F. transformer, 
used in receivers to couple two tubes to- 
gether: 

1.3 -- Small "It" eliminator choke, of any 
oom enient value; 

CI, C2, C:3, UI, C5- Tuning condensers for 
the . \.l'. r:ntge, .INNa5 -, .noc4-, um5 -, l)2, and 
.11.5 -tuf. Other values only he interpolated, 
if desired, for liner adjustment of the 
audio frequency; 

('it- Variable condenser, .0110:35 -mf.: 
Cl l8. Cit- Filter and by -pass condensers, 

1 to 2 inf. each 
It 1, 113 -Two 3,000-ohm. 111 -watt resistors; 
It2 -(hoc 4,INIn -ohm, 10 -watt resistor: 
T- Tr:msformer: one secondary winding, 

2.5 volts at 1.75 amperes: the other 5 volts 
at 0.2.5 ampere; 

VI-One )ne '24 -type t uhe; 
\'2-(hue '01.V-type tube; 
S- Switch. 
I' and .1-Midget plug and jacks, or rotary 

witch, as preferred. 

INEXPENSIVE MODULATED 
OSCILLATORS 

By James H. Mills 
TI -IF oscillator shown in Fig. :3 at A is 
the hest to use if a 110 -volt A. C. line is 

available; it is easier to take on your sery- 
ice trips because it doesn't require any bat- 
teries. That shown at ll is a good one to 
use where .A. C. power lines are not available. 

In the first design (.'t), the coil 1.1 con- 
sists of about too turns of Ni,. 22 emu:ried 
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Fig. 3 
Utter left, an oscillator operating directly from the light line; B, a battery-operated type. The 

former takes the 60 -cycle hum: the note of the latter is given by the leak-condenser combination at 
a suitable pitch. The output meter of C is convenient; but that of D is both lighter and less 

expensive. 

wire wound on au tai -inch tube with a tap 
at the 50th turn. 'Tile coil 1.2 consists of 
100 tarns of No. 28 enameled wire wound 
IM a ltd -inch tube. 'These windings should 
he placed at right angles to each other. The 
condenser C has a capacity of .00111. -mf. 'l'he 
fixed condenser Cl has as capacity of 
.001 -u,f., and should have an A.C. working - 
voltage rating of :it least 150. .\ 2111\ type 
tube is used at S and a 110 -volt 25 -watt 
lamp. 

In circuit B, the coil 1.1 consists of 110 

turns of No. 28 eonnueled wire, Wound on a 

1 a cinch tube, with a tap at the 50th turn; 
the .ariahule capacity has a nuaxiunun of 
.0005-inf. 

Two output meters to use with the above 
oscillators are shown at C and I). Both are 
good; that of I) is the cheapest to build. 

IMPROVING OLD TESTING 
EQUIPMENT 

By Henry Burwen 
Ik you have an old type tube tester. it 

can probably be easily adapted to test 
the modern tubes. I have a Hoyt tester, 
mmmlr several years ago for testing bat- 
tery tubes, and did a little experimenting 
with it recently. .A few slight additions 
have made it possible to test nearly all 
types of tubes with it. 

The ;Tel-aation of this tester is such that 
one meter gives three readings. First, the 
rheostat is turned up until proper filament 
voltage for the tube is shown on ime scale; 
them when one buttm is pressed, the pointer 
drops hack In read plate milli:imps on aun- 

uthrr scale. With this button still down, 
a second is pressed, which ties grid and 
plate together; and the 1 ter goes up to 
give space current reading. Current is sup- 
plied by au 6-volt storage battery and n 221,::- 
volt ''B" buttery. 

Modernizing the Tube Tester 
First, I procured a "Na -.Ud" adapter 

having four legs and live holes; this permits 
placing 5 -prong tubes in the socket. 1 

found, while endeavoring to get a reading 
on 2T's with this adapter, that the rheo- 
stat would not carry the load and would 
start to burn. Accordingly, I procured a 

Carter 10 -ohm rheostat having a capacity 
of 2.2 amps; one side of this I connected 
externally to the ".\" binding post of the 
tester, the other sitie to the external ".\ 
terminal of the socket. The rheostat is 

simply laid on the bench and attached by 

the flexible wires. 
'the effect of this is to connect the new 

rheostat in parallel with the old; when 
(Continued on page 4n I) 

Fig. 4 

The added rheostat G °daprer permit Ur 
tubes to be f ,'stet n oldstyde unit. 

Fig. 5 
g the adapter holes i , 

' 

maker 
exter,I g ,, ,.murerions easy a b0- ."priced 

amgiy.7er. 
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alt the left, a smaller "condenser" attached to n portable stand; and used with the generator for a localized heating effect. Center, an end view of the 
oppa nett, s, with the rectifier open. The condenser plates are close together here. Right, the radio -frequency coils of the generator: and one of the "PR- 
:ebl" . ". , Lad to the sliding plate is clearly visible. (Phu!,, fv r 'rte.sy r,. . , t !.. ('o.) 

How Radio Generates a "Health Fever" 
SINC1: the dawn of medical science, and 

until a very recent date, though phy- 
sicians distinguished between "malig- 
nant" and "benignant" fevers, they 

certainly did not intend to recommend the 
latter as desirable for their patients. To 
"break the fever" was the purpose of treat- 
ment. 

As the nature of disease became better 
known, in the latter part of the nineteenth 
century, it began to be realized that most 
of the sy iipt nuis formerly attributed to the 
disease are caused rather by the regulatory 
mechanism of the body, organising itself 
on it war basis for the expulsion Of an in- 
vader. Of late, it has becuiie understood 
that fever is not a disease, but a method 
of carrying on the campaign against dis- 
ease. As a defending army -to make a sug- 
gestion which is not intended for an exact 
parallel -will Iiy waste its own fields and 
burn its own cities to make the position of 
the enemy untenable, so the huiuua body 
throws off the check which keeps it at nor - 
mal temperatures; and heats itself several 
degrees hotter for the purpose of weakening 
the intruding bacteria. 

This discovery was to suggest to doctors, 
a few years ago, that very deep -seated dis- 
eases, against which medicines seemed of 
little :nail, might be combatted by causing 
the body to become feverish. 'l'he oust feas- 
ible method of doing so seemed to be to 
introduce the germs of another, and less 
dangerous distinse, which is notable for hie- 
ing accompanied by feverish conditions. 
Thus two unhc:tithy conditions would be 
caused to cancel out cacti other. 

Some three years ago, however, a very 
interesting and spectacular effect was dis- 
covered by radio experimenters, working on 
a powerful short -wave generator. Radio is 
not felt, :is such, by any human sense; but, 
in the field of a .six- kilowatt, six -meter trans- 
mitter, men became feverish. 'l'luis condi- 
tion was not n sickness, but a heating of the 
body, caused by its electrical resistance to 

thti ün isihh, imperceptible waves. Inani- 
mate objects, other than insulators, became 
hot; an apple held on a rod close to the 
transmitter could be baked, and sausages 
could be mysteriously cooked. 

Consideration of these matters led to the 
idea that, perhaps these waves could be 
used for medical purposes. Diathermy has 
long been known; this consists of passing an 
electric current through a portion of the 
body, thereby warming its path. Ilowever, 
this method tends to create certain reactions, 
which limits its use to feeble current; and 
a high voltage can not be safely applied in 
this manner. 

In the case of a radio wave, however, 
only the natural electric forces of the body 
are set into agitation within it; and there- 
fore it is safe to put the patient into an 
area of great magnetic intensity -one in 
which, for instance, it would be uncomfort- 
able to wear a ring, because of the heating 
of the metal. 

A Generator for the Medical Laboratory 
In pursuance of this idea, sudh equipment 

has been produced and placed at the dis- 
posal of a number of medical research work - 
cis. 'l'hat illustrated on the cover of this 
magazine, and at the heath of this page, was 
constructed by the General Electrie CO. for 
experimental purposes. It is not, as yet, 
generally available to the medical profes- 
sion; though it Mil %. be presumed that such 
treatment will in a few years be standard 
in specific cases. It requires, however, 
higlul -.killed operators; since it is, in fact, 
a very powerful ultra- short -wave radio sta- 
tion, ('veri though its use is confined to a 
single room. 

'l'he heart of the oscillating circuit, which 
works between 22 and 31) meters (ten to 
fourteen million kilocycles) is found in two 
5110 -watt vacuum tubes, of a special type 
known as the "l'R- 81i1." This is it screen - 
grid püitron; the electrodes are brought out 
to separate stems to reduce internal cnpaci- 

tics. The filament is thoriated tungsten in 
a double spiral; the plate has six wings for 
the dissipation of heat. The screen -grid has 
two external leads. The electrical supply is 
ohainetl from two hot -cathode, half -wave 
mercury -vapor rectifiers, which are fed from 
the 7,000 -cult secondary of a transformer, 
and apply 3000 volts to the plate of each 
oscillator. 'l'he power transformers pri- 
mary is provided with an auto -transformer 
winching to insure constant input. 

'l'he output of the oscillator is fed into 
a condenser of small capacity, though large 
proportions, in the field Of which the pa- 
tient is placed. 'l'he plates, on which the 
3,000 -volt alternating output of the oscil- 
lator is impressed, are of t, -inch aluminum, 
28 x 18 inches each; and each is covered 
with hard -rubber plates, i't -inch thick, to 
insulate them against a conductive short 
circuit, or arcing, should any person ap- 
proach them too nearly. 

It is well- known, if not too generally ap- 
preciated, that a condenser is essentially, 
not the plates, but the insulating material 
between the plates. 'l'he plates are merely 
the flattened ends of leads to give a con- 
ductive contact to the surface of the in- 
sulator or dielectric. The charge of the 
condenser is kept in the dielectric, as demon- 
strated nearly two hundred years ago by 
Franklin; the value of the charge which it 
will receive -that is to say, the capacity- 
is determined by the amount of electricity 
which the dielectric will absorb and restore 
to the circuit. 

For instance, the lowest capacity is found 
when only dry, motionless air separates the 
plates. The electrons, forced by the charge 
away from the plates, pnetrate no further 
into the air than into vacuum; except as a 
few of then are taken up and carried by 
molecules of air. If, on the other band, 
oil or glass separates the plates, a great 
many more electrons can be forced into the 
insulator; and the capacity of the condenser 

(Cgalinn& on pave 497) 
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Eliminating Interference in Airplane Radio 
i/ow the difficult problem of making plane -to- ground conversation 

reliable was solved by engineers 

TIIE keynote of effective radiotele- 
phone communication between planes 
in fight and ground stations is the 
proper silencing (electrically) of the 

ignition, cotir e, and taut ing uotal parts in 
the airphme, as the couununication engi- 
neers di *cor r -cot when they set about ta 
develop an aircraft radio- phone installation 
for the San Francisco- Oakland- Chicago and 
San Diego- Seattle Ina ill pai..ctger airways 
operated by the Muting companies. 

Proper shielding and bonding of the air - 
a plane presents the greatest difficulty in the 

iiist;llat' of the equipment so that effee- 
lice operation is possible. Recause of the 
necessarily low powers of the t rat, si i titters 
on the ground, the receivers on the plane 
must be unusually sensitive to obtain reli- 
able uounuunication. The gain of the re- 
ceivers must be of the murder of 1211 decibels: 
and therefore the interference problem is 
indeed serious by reason of the enornutiis 
gain. 

It was found that the ignition s% stem had 
to he covered with metal tu lower distunb- 

By ROBERT H. FREEMAN 
:owes to a point where they no longer inter- 
fered with the reception of yuic signals. 
Standard shielding equipment either did not 
shield at the itiGn- and :11 t2- kilucyele fre- 
quencies (52.9; and 95.12 meters) emplaced, 
or it did nul have the necessary durability 
to .ta nd.jIp tinder the many hours of flight 
required from the air mail planes. There- 
fore it was necessary to tsolye a harness 
which would eliminate effectively the inter - 
ferruet front the ignition swstem. 

Considering that high voltages (of the 

i.ht the side of a mail 
pa..., 

, 

user pleur, sh,':, ion the small 
,L.' beside flic second compartment, 
through ,which the ,dation nprrut,'r 
tilles the set before u /Hold is corn - 
rn,w.rd. Directly behhrd this rat., 

.rtrnun -liard durat anterom roast. 
Vela; a view of the rnnfpu et ment. 
,L,, :tun, the reeek.er und fen usmahr, 

h their ..l, achled jay. (Photos 
,irurteay Benito ,i rstr m . ) 

order of 1.5 to IS kilovolts) are employed, 
the problem of shielding the spark plugs 
was ditlieult. .kfter manu week, of espri- 
uient, a shielding was developed that would 
stand lip mechanicaly, though light in 
weight, and would in no way affect the 
operation of the engine. 'l'he plug itself 
represents but a slight change from the 
regular spark plug commonly used by air 
transport operators; the difference is in 
the design of the ,jamb nut which holds the 

(C'oaliuued on balle 497) 
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The World's Largest Loud Speaker, and Other Late Devices 

Fig. A (top) 

The giant loud speaker, or "Riesrrrblattl,a. n," 
hoisted to a mast on the top of a research 
laboratory at Sienun.eaailt, iu the suburbs of 
Berlin (Germany) from whence it was heard 

all over the city. 

Fig. B (below) 

A closer view of the giant speaker, lucre 
shown with a bgtile to bring out the lower 
notes and snake the sonna more directional. 
The coils of the unit may be seen clearly; 
they are like the leads of a power station, 
rather than of an ordinary public-address 

system. 

Fig. E (bottom left) 
Mr. 'Rosins Robot, the most lifelike of 
mechanical men, condo Cling a conversation 
with S. 31. Kintner, assistant vier -president of 
the Westinghouse Co., 31r. Robot needs some 
prompting, it is true; that is given by the 
flashlight in his interlocutor's right hand, 
-which controls the "sound -on -film" conversa- 

tion previously rehearsed. 

The bin reproducer at for f.' ¡'t Lase been heard 
over a radias of some t;ernty kilometers, or 
thirteen unless. People on the streets, hearing 
radio front an invisible sourer, were greatly 
surprised and umrble ta imagine the Calls,' of 
the strange music and speech. (Photos Sie- 

mens & Italske Company) 

Fig. G (below) 

Nee is a boll of artificial lightning, at close 
range. The big truck in the background car- 
ries an assembly of very high- voltage cons 

dessers, from c.hich a million -cult potential 
was suddenly released into a fini wire, the 
disruption of cehidi cause/ the flash shown 
here. Messrs. Ir. G. humait and J. J, Torok. 
transmission engineers, are here playing the 

role uj Jupiter Twrmis. 

Fig. F (bottom right) 
Here we have 'Rashu playing the role of the 
junior II'jibelns Tell. Ile has a rather strained 
air; and the shot will bring /rim to his feet 
with an exclamation of dismay. However, the 
shot will be le, not with the arrow itself, 
but with a beam of light. (Photos \Cestiug- 

house Electric & Mfg. Co.) 
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O ca FOR a blast of that dread horn, 
( Hi Fontarabian echoes borne, 

That to King Charles did come, 
When Roland brace and Olivier, 

.\lid every paladin and peer, 
On Roaeesvalles died !" 

Sat Sir Walter Scott turned into modern 
verse one of the tallest tales of the Age of 
l'Iiisalry -a period, be it known, when men 
s. ere own and the tel of tales %vas the 
onl skseraping industry. 

Count ItohuuI and the rear guard of the 
Frankish army, so runs the epic, were am- 
bushed in the pass of Runeesyalles, in the 
l'r relives mountains, some time in the latter 
eighth rent urv. ltuluul w::s called up.m to 
blow his horn "Olifant ;' a 111,11111110i II thing 
of ivory and gold, to bring to their aid the 
main body of the army under the command 
of King (linrles the Great (Charlemagne). 
Ile refused, however, until lie found his 
small delaehanent destroyed, and himself 
nr rtnlly wounded. Then, seizing (Infant, 
with his last breath be blew such a blast 
that the horn was shattered; birds around 
fell Brad out of the. air; and Charlemagne, 
thirty miles away, heard the sound and 
t u rnrtl back. 

For ten centuries this llunyanesqur legend 
has remained ;as an example of what 11w 

unrestrained and picturesque imagination 
can lo. We may not call it science fiction, 
for it contained no science; yet, today, Ha- 

w ild imagination of the author of La Chan- 
Bo/ow/Iris been overtaken by stienve. 

The illustrations on this page show the 
details of the most powerful loud speaker 
e'. constructed; the proportions of whirl, 
may be seen from Figs. A and I3, on the 

Fig. C 

Saspruled in the frame of the speaker are the 
field coils: th ro, alt. them :te see the corm Hated 
diaphragm, 'which is made in four sections, to 

suing back and forth. 

RADIOCRAFT 469 

preceding page, which were taken near Ber- 
lin; where this speaker, mounted upon a 
factory tower, amazed the people of the 
German metropolis, miles away, by sudden 
and powerful radio reproduction in their 
midst from an unknown source. 

irr. Lee ale Fore4 

EARLIEST RADIO- RECORDING 
1334 Wall Street, 

Los Angeles, California. 
Mr. !Ingo Gern.sbaek, 
Editor, It.uuo- ('a.vrr, 
91i fork flare, 
New lurk, N. Y. 
Dear \Ir. Gernsbaek :- 

Hove just excel with much interest 
Mr. Washburne's article on "Home 
Recording of Itadiu l'rogrtnrs and 
Speech" in the December issue of 
lt'oua- Ca.%rr. The statement is there 
urule that Charles F. .\pgrur, called 
the >iunttr huutr- recorder," recorded 
his first radio transmission press in 
urtuber, 1913. 

In the cause of historical atcuracy 
it may be interesting to your readers 
to know that in the summer of 1913, 
at the Palo Alto laboratory of 11w 

Federal Telegraph ('ouupany, in roll- 
junction with the late Charles V. Log- 
wood, I recorded press telegraph toes- 
sages regularly fruuu Saul l'rauci set , 

using a two -stage auction amplifier 
and Paulsen telegraphone. 

(C'onlinavtl un page 489) 

l'he sound of this ( ;nga ntuan reproducer 
can be heard over fifteen miles, and we may 
imagine that, if as suitably huge exponential 
horn were created for it, it might carry even 
further. Furtherumne, the purity of the re- 
production and its freedom front metallic 
resonance is said to be unprecedented. 

The instrument is of at indtern which the 
u aktrs- the Siemens & Ilalske Co. -call 
"Itlatthnllr," indicating a reproducer whose 
diaphragm is n leaf or sheet of metal. It 
is of the eleitrodrn:unic type, the field hav- 
ing an intensity of 22.I1NI gausses; and the 
voice coils are attached to diaphragms which 
are corrugated to insure their vibration as 
a whole. The metal is aluminum, 1 /16-inch 
thick. 

l'be speaker unit illustrated weighs more 
than the hundred pounds. It is quadruple, 
haying four individual diaphragms; since 
a larger diaphragm would be subject to 
cibraation in secti.,ns. The voice coils of the 

units are of cables, rather than wires; since 
they must carry a current of 130 amperes. 
' l'ivi, hundred watts of energy are put into 
the air by this .speaker -a 'hnusand times 
the power Of an ordinary, roman -size speaker. 
'l'hr piston action of the diaphragm reaches 
a stroke of an inch, and the vibration of 
the air can he felt more than fifty cards 
away; in fart, it is so tremendous that some 
tut the operators around the reproducer 
were severely affected and made ill by the 
tests. 

".\ very active part will be taken by this 
marl salesman," nn," the makers anticipate, "in 
the field of anlvertising" 11 is their plug 
to demonstrate its power to cover all Ilerlin 
from a balloon. \Ve may conceive the inI- 
plieatians in .tnerieau terms: the city of 
New lurk has lately forbidden the opera- 
tion of outdoor loud speakers for trnumer- 
vial purposes; but such a titanic horn, 
erected on the Palisades of New .ltrstv, 
could cover 'Lu,hnttan with its voice, ;and 
\lurhattnn -- between elevated trains, riett- 
ing, etc.--would h:nt to listen. 

Mr. 'Rastus Robot 

During the electrical and radio exhibitions 
of the past season. the increasing perfection 
of those mechanical servants, now popularly 
called "ruhuh :' has been the most spectacu- 
lar feature. One the finest yet produrrt, 
for human appearance and versatility, i- 
"'Rastas," who is illustrated on the oppo- 
site page. Ile has the powers of speech, of 
using his hands, of rising and sitting - 
althuugh, to dati, the complicated maneuv- 
ers of walking swan to have been a little 
too much for biped automatons. 

(Continued on page 5(19) 

Fig. D 

The rear Tien' of the niant speaker, ark irk !UM, 
the strength of its bracing, and the voice roils, 
which are attached tu the aluminum diaphragm. 
This is the lamest al is family of rlectrody 
garnie speakers :corking ua the sana principle. 
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New Radio Devices for Shaw and Home 
In this department are reviewed commercial products of most recent interest. 

are requested to submit descriptions of forthcoming developments. 

SHORT- AND LONG -WAVE 
BROADCAST RECEIVER 

WE have become so aecustottaed to de- 
scriptions of hotus -built receivers, in- 

corporating in one cabinet a pparatlis dc- 
signed to cover wavelengths IKtween 15 and 
5511 teeters, fur the reception of experi- 
mental television signals and cult messages, 
as will as Broadcast programs. that we 

had become almost hard( nad to the lack of 
a manufactured receiver incorporating such 

a design. 
Nove, however, ove realize how attraeti%e, 

eonvcni(nt nncl efficient t lob is possible in 
an electric set of this nature wade on a 

commercial production hasi. the "Model 
831 ; -B" made by Colin B. Kennedy Corp.; 
as phantom view of the chassis is given in 

Fig. It. The short -wave tuner is at the 
upper left; louver Ieft, the power puck; 
per right, the bong-wave I roadeast tuner. 
The upper left knob (on the side of the 
cabinet) tunes the short -wave outer; below 

that is the waveband switch. The front knob 
is a volume- and -regeneration control. The 
knob on the upper right side of the cabinet 
is the regular tuning control; below that is 

a Vol ume- and- SCnsitivity control; while on 

the front of the chassis is the otT -an switch 
The wa velimni switch un the short -wane 

chassis selects the tuning ranges of 15-25, 

25 -50, and 50 -100 utters; the Iong -wave 
chassis tunes front 190 to 550 meters. The 
power pack is designed for the use of a line - 
voltage regulator tube. Including the rec- 
tifier, there are eleven tubes, viz.: six -4s 

(screen -grid tubes) two 37s, two '45s, une 
'80. There is included in the design a dy- 
namic reproducer; and there are tip -jacks 
for a phonograph pick -up connection. 

Isere is the explanation of the manner 
in which the short- and bong-wave units func- 
tion together. The incoming short -wave 
signal is a u plified and detected at its own 
frequency; the detector's output modulates 
:m oscillator of the "dyuatron" typa, work- 

ing continuously- at as fixed wavelength of 
about 195 meters. '1'be modulated output of 
the (hit:droll oscillator is fed tu the broad - 
caast -cane tuner now adjusted to the fixed 
wa ielcugth of the oscillator, or about 195 

meters; and then amplified, etc., in the saune 

manner as signals between 2011 and 551) me- 

ters. 'Phis reception system, therefore, does 

not utilize the superheterodyne principle. 

IMPROVED DIRECT -COUPLED AUDIO 
AMPLIFIER 

CI)N'l'INl'I :I) iahoratur\ investigation of 
the Loftin -\\'bite direct- ruupltd audio 

amplifier has unearthed numerous technical 
improvements of construction) details. These 
have Item incorporated in the new power 
amplifier pictured in Pigs . \. It is manu- 
factured in three models: the "201M" is de- 
signed especially for public address work, 
and contains, in addition to the power am 
plilier, a microphone transformer and a 

microphone current supply; the 3lodtl 
"21111)" has a screen -grid detector and Fai, 
stages of audio amplification, and will work 
well in conjunction with practically any 
radio -frequency tuner; the third instrument, 
which is pictured in Fig. .k, has the stand- 

Fig. A 
One of the models of the poplar i.offiolt'I,fe 

direet-eau' pled amplifier. 
and tube a rrauugement -a type '24 screen- 
grid tube feeding indu a type '4.5 power 

output tube. 'l'Iris is 
the nt n s t popular 
morde!, because of its 
utility. The manufac- 
turers are quoted as 

follows. "'Phis unit has 
a gain of about 450. 
with practically a flat 
antplilieation rh:nae- 
teri.stic orant -40 tu 10; 
000 epics... Tite in- 
strument is a product 
of Sound Systems, lac. 

Fig. B 

A rut -array e, of the 
.chore andl.,nm :ru r, set: I. 
short-rot, e h,n, m, Irnob: 
2. ',Cave 1,111d select q . 3, 
repro( rit i.,u - volume ; 4. 
pen ver perk: long .rave 
hure: 6. ripro he er. The 
Circuit s Data .Sheet 36. 
osi pape 4ú3 of this is,' e. 

Manufacturers 

Fig. C 
.4 special accessory for the kit of the Service 
Men, :oho is called upon to balance su perlte 

terodyne in termed iafe amplifiers 

"SUPREME" I.F. OSCILLATOR COIL 
O increase, in accordance with the de- 

1 mauk of modern superheterodyne re- 
ceiver service, the adaptability of the well- 
known "Oiagnouteter" (set analyzer). the 
Supreme Instruments Corp., of Greenwood, 
)buss., has designed the oscillator coil shown 

l', for use at the frequencies nest 
needid in making adjustments. The inter- 
mediate- frequency calibrations are as fol- 
lows: 130, 1721 ::, I75, 1771/2, and 180 kilo - 
cycles; with provisions for varying these 
frequencies by means of a variable con- 
denser- thus meeting the requirements for 
"flat- topping" intermediates which lane been 
preserihed by sane set manufacturers. The 
new «oil, although intercharigenhde with the 
cumgtunrnt which is standard in the "I)iitg- 
nontetcr;' must be calibrated to the indi- 
vidual host runtent. 

'l'he inductance is contained in a hardwood 
case lixttt ::x21.: in. thick, and is provided 
with connection prongs. ('l'he method of 
"flat -topping" the resonant characteristic of 
the intermediate amplifier has been described 
in Oats Sheet No. 29 for the Itadiola 
"s0"1 in the November, 1930, issue of Iteum- 
('a. \h -1. ) 

WESTON "MODEL 564" 
VOLT -OHMMETER 

SI ?It VICE MEN long have wanted more 
than merely an "ohmmeter" when pur- 

chasing :m instrutlient to indic etc accurately 
resistance values and continuity; some de- 
vice providing a convenient aurais of discon- 
necting that internal battery and eunneeting 
just the meter into circuit. The "Model 50." 
Vctlt- Ohmmeter, tende by the Weston Eleo.- 

(Conlinaed on pape .5002) 
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Practical Hints to Radio Manufacturers 
By Radio Users and Service Men 

BETTER DISTANCE TUNING 
the receivers which have trimming TN cu 

den sears, adjusted f the panel to 
sharpen tuning for distance, more accurate 
le , rill;; would be permitted by the use of 
backstops for these "verniers." This would 
enable them to be returned to a certain 
point. from which their setting could be 
determined. 

Cn.ts.. H. ltE;NIEK, 
RFD 2, .Saint Anne, Illinois. 

COLORED SCALES FOR 
TUNING DIALS 

M,' suggestion to some radio manufac- 
turer is to make replacei0nt drum- 

dial scales in different colors, such as green. 
uraig a!ar, pink. etc., or of several colors 
Mended together. 

Often, in A.C. models, the pilot light is 
very bright and hard on the eyes, because 
of the whiteness of the white scale. So, if 
some manufacturer would nuke these dif- 
ferent-colored scales, I think a good many 
set owners would appreciate this. The set 
owner could put this in himself without any 
trouble, and it would add to the appearance 
of the set. 

EINAR NEl.soN, 
ßa11 467, Burlington, Wash. 

(It would seem that the same result might 
be obtained more eonvenkmtl' and inex- 
pensively by substituting a colored pilot - 
light bull..- I;dilor.) 

SCREEN BEHIND THE CONSOLE 
L;'.'l' the radio manufacturers revive the 

cu.tum of putting Loch's on console cabi- 
nets. This may be done very inexpensively, 
amui without causing "barrel -tone:' by using 
a cloth- covered frame. It will not only keep 
prying and dusting hands out of places 

HINTS TO RADIO 
MANUFACTURERS 

Until further notice, each "What the 
Public Wants" suggestion published 
here will he paid for at the rate of 
$1.00; and their practical value, rather 
than their ingenuity or curiosity, will 
determine the selection, since this 
feature is intended to be of educational 
value to the radio industry. This 
means that we ask ideas from our 
readers, not for new inventions, but 
for simple details, often very small 
ones, which make all the difference 
between convenience and inconveni- 
ence, satisfaction and dissatisfaction, 
on the part of the radio set owner and 
the radio Service Man. 

where they often do harm; but it will also 
satisfy the sense of times, of a great man: 
customers. 

I have lost several sals because woumen- 
in p:0tic11l :m- -fnucy that a cabinet without 
a hack looks cheap. 

\IrkI. F.D. I)r: BE.trcu.ute, 
415 North 1111, Street, 3Iuskopee, Okla. 

USE TWO RECTIFIERS IN 
LARGE SETS 

SI the multi -tube superheterodyne is 
here, and the rectifier fuhr is being 

taxed Timor.. :Ind more in modern sets, why 
not provide a suitable margin of safety by 
incorporating two '80 -type tubes in parallel, 
in place of the single tube whose margin 
of output is bring taxed navre and amore? 
This would be an excellent measure for 
manufacturers of the larger sets, and pro- 
long the lives of the tubes with more satis- 
factory performance. 

FRANK De MARCO, 
63 Oak Street, Yonkers, N. V. 

PROVISION FOR LONGER RECORDS 
to\Nl- users of radio feel that the pres- 
rit home - recording systems are inade- 

quate: to the extent at least. that the play- 
ing time of the shall records is exceedingly 
short. If these records were 12 inches in 
diameter, the playing time would still he 
only six minutes. Every one knows the elis- 
sati'faetion now caused by the need of 
(banging records in the middle of an aria 
or a symphony. 

I would suggest that the solution is to 
record at 3:3 1 3 revuluthins per minute 
(alaaulard .. /,ru 1 fur Ike dines used with 
lnikiaul pieturrr), instead of 78 r.p.m. as at 
present. 'Phis would entail the use of MO-. 
tors geared tu tamis speed; hut, under pres- 
ent coalitions, it would be desirable to have 

(C'uufinurd on page 504) 

Values of Filament -Ballast Resistors 
TIII: question, "What resistance i. needed. 
1 in series with a tube's filament. to reduce 

to the proper operating value the voltage 
supplied by it battery 1111 tr :uusforuuer :" is 
very frequently asked; noltyithsl:nuling that 
every radio worker is supposed to know 
Ohms Law in the forum 

31 = 1:/3 
-that is, the rrsistanee in ohms equals the 
voltage divided by the current in amperes. 
'fiat question i. now being asked in eonnev- 
tion with the problem of using the new two - 
volt tubes in an ordinary receiver. 

'Fla. table given below may make it a bit 
easier to yisn:Ili /I' the needs of the different 

J tithes: the voltage drop required need he 
multiplied only by the figure in the last col- 
umn, for any given type rat tube. 

l'or instance, if a ':30 -type, 2 -volt tube is 
to he operated from :m 6 -volt hatter. four 
volts umst Ire dropped in the resistor. Since 
4x1(i.67 is (iti.li8, the answer is (i(i 2/3 ohms; 
and this may Iw checked by the fact that 
this figure is ,jest twice the resistance of 
the tube's filament, in %bell 2 cults are 
dropped. 

In connection with this, it may be said 
that the makers of the new tubes rrenuu- 
uend that the operating voltage be held as 
closely as possible to the exact rating of 
2 volts; preferably by the use of a. meter. 
It will he remembered mberetl that the voltage of 

11 I .t ry t: mirs ttit11 the condition ut 
,und therefore a fixed ballast re- 

sistor is not desirable in the tilmnent eir- 
eait. except in soties with a baud- in. autn- 
tn:mtio:Ill -:(ijnsted t tlmperite) rheostat. The 
tnaximnuun caduc of the resistance thus avail- 
able .hould be .Iiphtly a 1111 e the fhenret¡Vail 
tige te worked ouf 1'1'0u1 the tamile; Ihat of 
the .kniperite, which varies with the current, 
should be taken at the normal rating for 
tube current and voltage drop. 

Filament Characteristics 

t It is possible also that. in n set which 
has been carefully balanced for the old dry - 
cell taies, the uhitferrut chmmraeteristies of 
the _ -cult tubes may. cause instability: and 
there may he fiouhle when a regenerative 
unif is of the fixed type. In such case, an 
expedient might be the use of a good vari- 
able high resistor 10- 10,000, or even 50,00o 
laasj in series with the detector 
post and the detector tap on the battery. 
and h- p :md by a suitable condenser, 11f, 

say, 1 -nmf. calme.) 
In the use of the table, it will be remem- 

Type of 
Tutee Volts .Angus. Ohms 

Ohms 
. per 

Volt 

bered that any number of similar tubes in 
.,rie$ draw no terre current than a single 
tube: but tithes in parallel draw current in 

'54) 

'27, '01 
5.0 

2.5 

2.000 
1.7511 

2.50 
1.43 

0.50 
0.57 

proportion to their numbers. l'onsequentl. 
it i. needs.:n y, in the latter case, tu dis ide 

'15 2.5 1.3011 1.67 0.67 the resistance by the same figure with which 
' 10, '311, '81.. 7..5 1.250 6.110 (1.81) wr multiply the current, in order tu get '96 1.5 1.0511 1.43 0.45 the si11n 111t age drop. So one '(11.1, in D'11, X'12 
'01.1, '71.1, 

.. 1.1 

'12.1. 
0250 

'00.1. 'to. 
4.40 4.00 series with a 6 -volt source, requires 4 ohms 

to drop the current from 6 to .5 volts: but 

'2b2. 

5.41 11.250 20.01 .4.00 two '01.1s. in parallel, require only a 2 -ohms 
'20 

' 
3.3 0.132 25.011 7.58 resistor: four 'Ú1.1s, 1 ohm, and so forth. 

31 2.0 0.130 15.38 7.111 Siiiuilarly. when grid bias is to he obtained 
'tn1 3.3 0.1163 52.38 15.87 by tapping a filament circuit. the valor ..( 
'30, '32 2.0 41.1160 33.33 16.67 the resistor required is easily determined. 

'l'he ohsulet& '01s, '12s, '7Is, etc. (with- 
out the .1) drew 0.54N1- ampere, and had 
half the resistance. 

.1 screen -grid ('2'2 -type) tube operated from 
ae 6 -toit battery with 1.5 -volt grid bias re- 
quins 11.:37 ohms between the grid return 

(('unliened on pape .504) 
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Tone Controls in Commercial Radio Sets 
And methods, old and new, of applying this convenience 

other models (Part 11) 

IN the January issue of It.%mo- CRAr-r, 
the subject of tone control, as it is 
applied in manufactured receivers, was 
discussed with some illustrations. 

before continuing the description of other 
representative methods of tone control 
(and, therefore, disproportionate volume con- 
trol), it is well to glance at the methods 
used by manufacturers to alter in more or 
loss permanent manner, it standard audio 
amplifier for the purpose of obtaining more 
pleasing reproduction. 

.% particularly interesting example for 
our discussion is found in the Stri utberg- 
Carlson "Model 654" receiver. IIere (Fig. 
11) we find two filter networks, A. and B; 
;aid, for the purpose of illustrating our 
point, we have shown the connections when 
it certain make of filtered magnetic repro- 
ducer is c'onneeted to the output of the 
amplifier for some special reason. The 
filter built into this reproducer is shown at 
C. It sl Id be obvious that increasing the 
values of any of the by -pass condensers in 

By R. D. WASHBURNE 
the filters A, II or C will modify the audio 
output quality; and this change may be 
made gradual by inserting a variable re- 
sistance in one lead of the condenser. 

In some makes of sets, the tube elements 
are shunted by capacities. An instance of 
this is the . \.C'. Dayton "Model XL 30" re- 
ceiver, it portion of the audio circuit of 
which is shown in Fig. 12. by 'tutting an 
off-on switch at X, control may be obtained. 

In certain other receivers, the audio trans- 
formers are by- passed at the high -potential 
ends, as shown at C in Fig. 13. 

A standard 1t.F. filter circuit, which has 
some affect on audio reproduction, is shown 

ill Fig. 14, which illustrates part of the 
Atwater Kent "55." In some Amrad sets, 
the H.F. choke is replaced by a 1,000 -ohm 
resistor, as shown dotted. 

In Fig. 14, rather large values of by -pass 
capacity are used for ('1 and ("2; thus 
exercising considerable control over the 
higher audio frequencies, in addition to by- 
passing the lt.F. currents. In Fig. 1.5, which 
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Tully "7.70" and "7.71 "; Fig. 22, new RCA superlletrradyotcs; Fig. 23, Silver -Marshall "34 -A" 
and "35 -.4"; Fig. 24, Kennedy "Model 26 "; Fig. 25, a representatit :e commercial circuit; Fig. 26, 
"Jackson -Belt" midget sets; Fig. 27, Grebe "Super'Syncllrophase Type A11 -1 "; Fig. 28, Renner 
"Midget receiver "; Fig. 29, Bosch "Models 58" and "59" radio sets. Note particularly the RC.4 
circuit, Fig. 22, which is perhaps the best yet developed. In Fig. 23, a tapered variable resistor 

for tone control is utilieed. 

to 

71 72 
P i $ , ) 5 

1 

70 
IST. 

AUDIO 
'01A 

/ 
.001- 

MF 

OlA 

2"D 
AUDIO 

r 
TO 

5R0 
AUDIO 
01.A 

FIG.12 

C C 

-e+" c-- 'B+' 
FIG 13 

C= 

0E7 '27 R:ç RFC .01-MF IST A.F 
10MH. d '27 li 

0 
V1 

C1 
"' 

.0005- 
MF 

1 
C2 
t 

--8+' - 
FIG14 

DET. RFC i 85 MN 

, 

i I C1 
11 

`^1 
PI 

7 
'R - 

1MEG 

.002- MF.TCS 

FIG.15 

These diagrams show fixed tone -modifying de- 
vices, used in commercial sets as listed in the 
test. External methods of manual tone - 

control might be added. 

shows the detector plate circuit of the Ma- 
jestic "Model 130 -A," a "super- screen- grid" 
receiver, these capacities have been greatly 
reduced in value; and the audio control has 
been centralised in an audio filter circuit 
composed of It and C3. flaking It :Idjust- 
alde, and C3 a little larger in cult', w mall 
result in adjustable tone control. 

Switch -Operated Tone Controls 
The "Story & Clark" and the "Clarion, 

Jr." midget sets have a capacity in sl t 
with the grids of the output tubes, as shown 
in Fig. 1tì. A switch puts the condenser in 
circuit, when desired. 

Another switch- operated tone control is 
shown in Fig. 17, illustrating the connec- 
tions in the All-American Mohawk "I.vrie, 
Model I)." Condenser C is the R.F. by- 
pass unit; and condenser CI is the audio 
by -pass, or tone -control condenser. 

Two condensers in series, shunted across 
the output transformer primary, will change 
the timbre of the reproduction. In the 
"Model II" Mohawk receiver, illustrated in 
Fig. 18, this idea is incorporated, a control 
switch being used. (In the No. 90 chassis, 
shown in part in Fig. 19. the condenser was 
connected in the grid circuit; a switch at 
X would control this unit. Condensers in 
this position are sometimes used to prevent 
push -pull circuit oscillation.) 
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Silver -Marshall, in their "720 -A.C." re- 
ceiver, connected a switch in series with the 
by -pass condenser across the detectors plate 
coupling resistor, as shown in Fig. 20. 

ln the Itremer- Tully "7 -70, and 7 -71," a 
novel tone switch circuit was incorporated 
in the manner shown in Fig. 21. 

Smoothly -Variable Tone Controls 

Perhaps the most satisfactory tone -control, 
su far incorporated in commercial receiv- 
ers, is that used in the new Itatliola, West - 
inghouse, GraTlIal', ;nid General 1 lectrie su- 
perheterodynrs. This unit, which is illus- 
trated in Fig. 22, comprises components 1 
It and ('1. 'Pile advantage of the circuit 
is that Iilhrr the lows or the highs may lie 
made preduuiin;int. 

_\ li XII d cunduscr and variable resistor 
are the Iuust vi.lrly 1151(1 form of tone con- 
trol. \luth c.lI L, .aid in favor of other 
systems, but il is interesting to observe the 

1 choice of the Majority of engineers. 

III Fig. 23 are shl1wn the connections of 
a tapered variable resistor and a fixed con- 
denser, ras used in the Silver-Marshall 

\lodels :31 -.\ and :35 -. \" receivers. 
Ik,nnedy "Model 21;" illustrated in Fig. 24 

Iras a detector -plate circuit connection in 
the t l'a Ils fu riIICr- coupled job, while Fig. 25 
shows the constants revonm)ended by manu- 
facture for use in a resistance -capacity 
coupled circuit. The Jackson -Bell "Midget 
62,' and the "li :3 and 61" sets use the values 
indicated in Fig. 26 in the power -tube plate 
circuit. 

For the Grebe "Super Synchrophase Type 
.1II -1" the values and detector plate circuit 
CI nnections are given in Fig. 27; and the 
power tube's plate -circuit arrangement in 
the !tender "Model 14" (Midget) is Fig. 28. 
The power -tube grid circuit connections in 
the Bosch "Model 58 and 59" receivers are 
shown in Fig. 29. In the Fada "41r' the 
values are quite different (Fig. 30); while 
Fig. 31 is a detail of the General Motors 
"Model A" chassis. 
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Tone -Control Adapters 

It is interesting to note that the "Gen - 
\Viti' tone- control adapter, recently put on 
the market, uses the fixed-condenser and 
variable resistor idea; its circuit is Fig. 32. 
'l'11o 4 -hole dises are provided far connect- 
ing the unit (which is placed at any con- 
venient point outside the set) to the grid 
prongs of the power tubes; other connec- 
tions may be tried, however. Where the 
output requires only one tube, \'l, the re- 
maining lead May be grounded as shown in 
dotted lines. 

The eonneethais for the "\-ariotone," an- 
other output stage tone -control adapter, in- 
tended for Mule-circuit use, are diagrammed 
in Fig. :3:3. 

The new Clarostot adapter, designed to 
connect to the grids of the power tubes, is 
of the type comprising n fixed condenser 
and a series vatHalite resistor. The resistor 
is of the tapered type. Although this unit 
was first produced in table type, it is now 
available also in compact forni for uanutt- 
ing behind a panel, on which its control 
knob appears. The fixed condenser is a 
.006 -mtf. unit, and the resistor has a relue 
from zero tu 1 ntegohun. 

Severn! years ago, Mr. Clyde .1. Fitch sug- 
gested to the writer the method of connec- 
lion shown in Fig. 34. While privaariI' in- 
tended as It vol control, it acts also as 
a tone control; since the low notes arc re- 
table(' at low volumes, and the high notes 
are reduced without the use of a by -pass 
condenser. It is observed that one or two 
manufacturers have adopted this idea. 

Another interesting planner of modifying 
audio quality is to vary the reactance by- 
passing a power tube's grid -bias resistor. 
A convenient way of doing this is by means 
of a variable resistor in series with the by- 
pass condenser, as shown in Fig. 35, 

Use of Two Reproducers 

In Fig. 36, at A, a magnetic reproducer 
is connected to the primary of the out- 
put transformer coupling into a dynamic 
reproducer. An improvement in quality 
may he obtained by connecting fixed con- 
densers, about 2- to 4 -m1f., at points X. The 
resistor It may be panel-mounted, or located 
elsewhere. 

If set manufacturers only would install 
tip-jacks (such as .11 and 32) in their chas- 
ses, how much more convenient it would 
be to connect an external reproducer! The 

(Continued on page 500) 

The 6.rrd tone Slter of the Stromberg.Carlson 
"654;" the quality may be varied by the use 

of a resistor control. 
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Modernizing the "Sargent- Ravment 710" 
:l method of converting one of the best types of battery sets to full 

electric operation 

By F. L. SPRAYBERRY` 

0 P many battery -operated screen -grid 
receivers, brought nut in 1925 and 
1929, the Sa rgtnt- Ifavulent (Silver- 
Marshall) was one of the most 

popular receivers ever released in kit form. 
Mangy long- distance records were established 
with this receiver, which has only one dis- 
aticauatage -it is battery operated. It is 
true Hutt the "13" current, in most cases, is 
furnished by a power unit; but there is a 
sturagc battery to bother with, which is un- 
desirable, to say the least. 

The purpose of this article is to describe 
how this model (the "No. 710 ") may he 
changed to full A.C. operation, and its al- 
ready gaud qualities improved without a 
large investment for mlditiunal pants. The 
owner may think the original receiver is 
still good; but he has an agreeable surprise 
coming, if the circuit is changed its indi- 
cated. A station can be received at almost 
every point on the dial, at low and high 
fregneneies, and stations at the low-fre- 
quene\ tend of the band will come in much 
better than before. Selectivity is much iuu- 
protcd at the high -frequency end: ai result 
dt c in large measure to the band-pass stage 
and the additbinah tube. 

Triple -Unit Construction 

As remodeled, the cabinet houses only the 
tuner proper; the power supple and am- 
plifier are separate units. Five '2 -t screen - 
grid tubes are used, one clore than in the 
original model; and an additional t g 
eundeuser is employed, making a total ut' 
six operated from une control. Each tun- 
ing condenser has connected across it a 
midget nable condenser fur line tuning. 
'l'he new power supply is double; une unit 
for the It.F. and detector stages, while the 
"S.: i. 675" has been rearranged to include 
a power aunplilk'r circuit. With less cur- 
relit drain in the new arrangement, a Higher 
plate voltage is available for the operation 
of the type '50 power tube. The plate po- 
tential for this tulle is slightly under 425 
volts, in the original it was about :151) volts. 

The band- selector stage prctnts the cruss- 
modulation that is present in so many screen - 
grid receivers. Inductive tuupling'was first 
tried in this stage; but the capacitive method 
was chosen after considerable experi- 
menting. 

A list of the parts that are utilized in the 
eonstructiun of the rcceiaer, power supply 

and amplifier will he found at the end of 
this article. The additional parts which 
must be obtained are marked by asterisks. 

Assuming that we are ready to begin 
construction. the first operation is to tear 
down the old set, by re ing all wiring. 
It. F. coil., sockets, voluuæ control, audio 
parts, and by -pass condensers. 

Rearrangement of the Parts 
. \n "S.31. 821)11" variable condenser (C5) 

is then II II in the seventh part - 
ment (Fig. 1, reading from left to right) 
and an "S.M. 310" midget condenser (C11) 
is mounted under this, as in the other com- 
partments. A IIanuuarl 1 flexible coupler 
is used to couple the sixth condenser shaft 
to the fifth. 

A new 10,01)0 -ohm potentiometer is used 
as a volume control; this is mounted at the 
left end of the cal t, near enough to the 
rear to clear the first tuning condenser. It 
should be thoroughly insulated from the 
aluniinnat. cabinet. 

The old tuning coils are discarded and 
replaced by new S.I. coils, which mate t 

the plate iaupedanee of the '24's. All coils 
are mounted with the openings toward the 
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,hrnuntie rient it of ib, 'ill -,r- l larulmll 'Sargent- Rayment ]lode 710" receiver. and the S%Irer- ]Juraaba!! "1Tndrl S.M. 675" power amplifier, after 
bring revamped Lu accordance rrit!, the latest principles of set design. .4 type '50 power amplifier has been incorporated ht the layout, the '22s (battery - 
type semen-grid tubes) have been replaeed by the .4.C.'24s: and a screen -grid defeetar is Ilan part of the circuit. These improvements make the set 
"all-electric "; and the eonsetptr d increase of "pep" necessitates the use of a good band -selector (L, LI, C. and CI to the diagram) ahead of the 

first R.F. tube. 
Radio Service Consultant, National Radio Institute. 
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tube sockets, and should be located half- 
way between the tuning condensers and 
tube sockets. You will find hugs at the 
ends of the coils; tend these down until 
they touch the chassis, then secure them 
by means of screws and nuts. An "S.M. 
124" coil is used in the first compartment, 
an "S.M. 122" in the second and "S.M. 
121s" in the third, fifth, sixth and seventh 
compartments. Five -prong tube sockets are 
mounted in the second, third, fifth, sixth 
and seventh compartments. 

When wiring the grid returns of the R.F. 
and detector stages, do not allow the chassis 
to form a part of the high -frequency current 
path. Instead, connect a wire from the 
F2 terminal of each coil to the rotor ter- 
minals of its main tuning condenser and 
its midget condenser; continue this connec- 
tion to the point where the cathode of the 
tube is grounded. 'When ground F2 of the 
coil and make another ground connection 
from the rotor terminals of the tuning and 
midget condensers. The writer did not use 
the old 0.25 -mf. by -pass condensers as they 
tested "leaky "; instead of these, 0.1 -mf. 
condensers were installed. The It. F. choke 
coils may he mounted beneath the chassis 
as before; it is not necessary that they be 
placed in any particular position, as their 
magnetic fields do not interfere. 

The two phone tip -jacks are left in the 
assembly; point G is connected to one of 
these while the other is grounded. An or- 
dinary phone cord connects G and C of the 
receiver to G and C of the amplifier. 

Power Supply and Amplifier 
Transformer T is an "S.M. 3:36L " power 

transformer; the 2.5 -volt secondaries are 
used to feed the filaments of all tubes in 
the tuner except the '80, which is fed from 
the 5-volt secondary. 'l'he other secondaries 
are left unconnected. A low- and a high-am- 
perage secondary are provided on the trans- 
former. Connect the filaments of the first 
two tubes to the low -amperage secondary 
S2; connect the other three tubes and the 
dial light to the high- amperage secondary 
S3. 

Inatsuuuch as the power unit is separate 
from the receiver, it will he absolutely 
necessary to use very heavy wire (No. 14 or 
larger) for the connection between the re- 
ceiver and power unit. If small wire is 
used, the applied filament voltage will he 
very low at the tube sockets, because of the 
resistance of the wire. 

Choke Ch. is a standard R.C.A. choke 
unit, of the type used in Radiolas "17; "18," 
"33" and "51." CB is a Dubilier 11 -ouf. 
condenser block; the first capacity is 2 -ouf.; 
the second 2, and the third 6. The two 
condensers across the voltage divider are 
0.5 -mf. each. 

The audio power unit utilizes most of the 
original equipment found in the "S.M. 675" 

3,4327- 
Fig. 2 

The "before changing" circuit of the 
old "Sargent.Raymnrt 710" receiver 
(above) and the Model "S.1í.675" 
power amplifier (left) often used with 
it. Since the "710" chassis was de- 
signed for battery service, many of 
them will be found still operating with 
"B" batteries instead of a "B" elimi- 
nator as the plate supply: and with the 

usual storage -battery ".1" supply. 

power unit; practically the only change that 
has been made is in the voltage divider. 
'l'he actual placement of the parts must of 
course be rearranged as suggested schemat- 
ically. In addition to the regular equip- 
ment of the "675," two sockets and two 
audio transformers '1'2, T3, are mounted 
on a baseboard and connected as shown. 

Notice the "tone control" across the grid 
of the '50; it works very well and gives 
emphasis to high or low tones, depending on 
the adjustment of the variable resistor, TR. 
'l'he circuit has been arranged to use either 
a dynamic or magnetic speaker; both may 
he used at the sane time if desired. If it 
is desired to use only a magnetic, connect 
a juniper (dotted lead) across the two 
posts marked "Dynamic." 

Adjusting Operating Voltages 
It is important to use adjustable resistors 

( \'D, \'Dl, \"D2, \'D3, \'D4, \'D5) in the 
voltage divider of both power packs; be- 
cause the exact resistance values cannot be 
purchased as standard equipment. The 
writer used "Electrad" resistors which have 
sliders, staking it possible to obtain the 
correct voltage by adjustment in conjunc- 
tion with the use of a voltmeter. 

The R.F. tubes should have n plate po- 
tential of 180 to 190 volts; the screen - 
grids, about 80 to 90 volts. With the vol- 
ume control turned all the way off, the 
screen -grid voltage will drop to zero and 
the plate voltage will rise to about 220; 
so be sure to use filter condensers that will 
withstand this voltage. 

'l'he plate voltage on the detector \'5, as 
measured with a set analyzer, will be some- 
where between 68 and 74; while the screen - 
grid voltage will be about 60. 'l'he plate 
voltage of the A.F. amplifier VG will be 
185, and a set analyzer will indicate a bias 
of only one volt, negative. 

When buying the screen -grid tubes get 
them matched as near as possible and try 
each of them in the detector socket to see 
which is the best detector. 

New Coil Data 
Silver :Marshall coils "121," "122" and 

"124" are wound on forms having a diameter 
of 1.25 inches. Coil "121" is the antenna 
coupling coil, and is wound with 124 turns 
of No. 30 enameled wire for the secondary, 
and 45 turns of No. 36 double- silk -covered 
wire which is wound directly over the lower 
end of the secondary and separated from 
the secondary by a thin strip of celluloid. 

The primary winding for this coil is 
tapped at time 25th turn for a long- antenna 
connection. 'l'he 45 turns are used for a 
short -antenna connection. 

Coil "122" is wound on the same size 
form and is a secondary winding, having 
only 124 turns of No. 30 enameled wire. 

Coil "124" is wound on the same size 
form and has 120 turns of No. 30 enameled 
wire for the secondary, and 13 turns of 
No. 36 double- silk -covered wire for the 
primary. 

'l'he primaries are wound on the lower 
ends of the secondary forms, and small 
pieces of celluloid separate the windings. 

After the coils have been wound they are 
placed in shielded cans with a 1 -inch space 
between coil form and shield; there is fl- 
inch space between the top of the coil form 

(Cou( inaed on page 501) 
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A Short -Wave Push -Pull Receiver 
A novel circuit which will give short -wave craftsmen the oppor- 

tunity to exercise their ingenuity in construction 

By JAMES S. CEBIK 

% 
'\T' III.E no end of ..hurt -wave re- 

aN ers have been described in vari- 
ni, magrzines, the great majority 

are simply regenerative detectors, 
with or without a stage or two of screen - 
grid amplification ahead of them. The 
writer tackled the proposition from a new 
Ingle and, after very goad results with push - 
pull transmitting circuits, he ohtained very 
good results front a similar idea in the 
receiver. 

Let us consider the differences between 
the straight single -tube circuit and the push- 
Ind! circuit and see what arc the advantages 
if the latter. 

In Fig. 1, the vier lls interelement capaci- 
ties of a single -tube circuit are indicated; 
we have a relatively high grid-filament ca- 
pacity, lowering the input impedance. This 
is of importance in determining the input 
energy and the signal voltage impressed on 
the tube's element. \\'e may represent the 
tube's input impedance by a capacity in 
series with a. high resistance, which causes 
the absorption of signal energy in the tube. 

Benefits of Push -Pull 
In Fig. 2, we have the two push -pull tubes 

represented in circuit; their grid -filament 
capacities are now in series, thereby reduc- 
ing the capacity present in the circuit to 
half that in a single -tube circuit. Also, 
since the grid -filament resistances are in 
series, the resistance of the circuit is 
doubled, thus reducing the absorption from 
grid to filaments. 

'Phis gives us a greater internal input im- 
pedance, allows us to use more inductance 
at a given frequency, and to maintain a 
niich higher signal voltage across the ter- 
minals of the tuning condenser. 

. 'tIstl, we have in the push -pull circuits 
increased inductance with which to couple 
the tickler, thus obtaining more stable oscil- 
lation over the frequency range. In the 
single -tube eircuit. the capacity is so large 
that. at frequencies above 16,000 kilocycles 

(belon about 19 meters) we cannot use 
enough inductance to give proper coupling 
between the grid and plate circuits for uni- 
form oscillation. The pusi i -pull circuit over - 
0011les this disadvantage. 

to one quarter of the value with the remain- 
ing stator plates in parallel. For instance, 
say a six -plate condenser covered at certain 
range with the single -tube circuit; with a 

similar coil the double -stator condenser must 

and capacity cause lusses. .dt 
Fig. 3; N,, , 

Construction of the Receiver 
As the diagram (Fig. 3) indicates. a spe- 

cial tuning condenser (C2); is required; this 
was made by cutting apart the stator sec- 
tion of a connmercitd instrument, to obtain 

.1 split -stator condenser is obtained Huts. 

two stators with a coninon rotor. It must 
be borne in wind that these two capacities, 
thus formed, are in series; thereby reducing 
the effective capacity of the whole condenser 

h r. Cebik's circuit :ras suggested by .dort aaae transmitting teorb.. It is very simple. a, gril! 
be .sew. 4 lditioaal amplification may be added, if desired. .Note the position of R2, the 

regeneration control. .1 hinh resistance at Ra tends to canuse self -bias on the '27. 

' at ¡luit rreganutit's. the piid- filament resistance 
mihn representation of the push -pall circuit of 

cs CI arc lowered be .aloe. 

have 12 plates in each section or 24 in all. 
.\ condenser of low capacity was used to 

broaden the turning. with a .0001 -nf. midget 
(CI) in parallel across the coils to extend 
the range and decrease the number of coils 
required. 1Secause of their economy and 
compactness, l'Y tube bases were used as 
roil forms; they were wound according to 
the following table: 

Wave Grid Plate Range 
Band Turns 'l'urns \1ega- 

Meters L2 LI cycles 

20 5 10 11 -1.1 

40 ti 20* 6-7.4 
t)) 19 :10* 3.2 -4.5 

The wire used w'as No. 22 D. C. t'., ex- 
cept for the -40-meter 1.2, which was \o. 2'2 

enameled; and the two larger 1.1 windings. 
which were Ni . 32 enameled. All windings 
aiic in the same direction; the connections 
to the prongs are shown in Fig. 5. Tire 
tickler windings 1.1 't be adjusted to 
maintain oscillation uniformly over the whole 
range of the coil; if the receiver does not 
oscilhdr properiv. turns itmst be added or 
removed until it does (and, sous times, the 
cunneetions of the grid winding must be 
reversed.) 

The antenna coupling coil I.3 Dray be al- 
most anything; the writer employed a four - 
turn coil which was adjustable to give the 
proper coupling for each of the different 
frequency- bands. 'l'he antenna condenser 
Ca is the usual capacity. 

The remainder of the construction may he 
grasped quickly from Figs. 6 and 7, show- 
ing the plan and rear view of the panel. :\ 
small sub -panel is mounted, with the aid of 
a pair of brass angles, on top of the tuning 
condenser C2. This arrangement makes the 
t'ontrol -grid leads very short, and the coils 
very easily accessible. 

Regeneration is controlled by the plate 
resistor method, the 10,1)0) -100,4))0 -ohm re- 
sistor 112 being variable; a 1 -mf. condenser 

(Continued un !Rifle 5115) 
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New Operating Ideas for Television 
Inventive and experimental suggestions for improving the quality, 

scope and utility of the art 
CRYSTAL DETECTOR IMPROVES 

TELEVISION IMAGE 

R\I)Ill 
experimenters, including the 

Large family of "Intertlex" ;roll "l'eri- 
dyne" fans, who retain their fondowss for 
the crystal rectifier, will be interested in 
the notes of and English television experi- 
menter, \Ir. \1 illinm .1. Richardson, who 
has communicated his finding to Television 
(Lundun). 

Fig. t 
Fidelity is everything in television s,ank, for 
the err is more critical than the ear. The 

quality of tl:c crystal is demonstrable. 

In view of the general belief that the 
tone quality obtained from the crystal is 
parr than with any other type of detector, 
after experimenting with the "(handy" (two - 
element detector- usually obtained by 
coupling the grid and plate of :m ordinary 
tutee) JIr. Richardson decided to tnodit his 
circuit to the arrangement shown in the 
diagram (Fig. 1). 'l'Ie value of C2 is merely 
tentative, and should be varied until the 
optimum adjustment is reached. (British 
television is on the broadcast waves). The 
crystal I) is placed at the point of highest 
It. F. voltage in the tuned circuit; to inter- 
change it with (Y %coup give very inferior 
results. 

As all experimenters know, television k 
the severest test of any reproduction's fidel- 
ity, since it makes any distortion plainly ap- 
parent, however indistinguishable by the car. 
The results were found to be more satisfac- 
tory than will) any tube detector; the field 
of the image was clearer and the details very 
touch sharper. 

It may be remarked that. since the de- 
tection in the crystal depends on its 
wan- conductivity, its polarity is important. 
If it is turned end for end in the circuit. the 
icle%ision image will he converted from a 

positive into a negative, or vice versa; ac- 
cording to which half of the wave is rectified. 

X-RAY TELEVISION 
By Dr. Eugen Nesper 

I\ spite of the great progress which X -ray 
technique has made in the last ten years, 

there are still deficiencies which physicists 
:md medical men are working to rmove. 
One of these is found in the shadow image, 
on the fluorescent screen, for the clear pro- 
duction of which a strong exposure is re- 
quired; and this may not be desirable either 
for the patient or the operating personnel. 
In addition to this fault, it is possible to 
View the shadow from only a limited angle. 

An ingenion' uipplicatinn of the principle 
of television to X -ray work has been de- 
vised by A. I)anvillicr, and is illustrated in 
the accompanying diagram. In the X -ray 
tube, it is we'll known, the stream of elec- 
trons quitted at high velocities from the 
cathode shrikes the target, or anticathode; 
from which a cone of X -rays is emitted. 
In the arrangement shown (Fig. 'l) these 
rays are intercepted by a Nipkow scan- 
ning disc; so that only a very narrow pencil 
of X -rays at one time is allowed to pass 
through the object (a hand, for instaae) 
which is exposed to theri. The ray, more 
or less absorbed by the material Through 
which it basses, falls into a photoelectric 
cell, which is connected in the normal way 
to an amplifier. lu the output of the am- 
plifier is a large glow-lamp, which is placed 
behind a much larger scanning disc mounted 
on the same shaft as the first. The result 
is that a magnified image, in perfect syn- 
chronism with the X -ray scanning, is pro- 
duced in the viewing frame of the larger 

setups. 'l'he holes of the X -ray scanning 
disc are covered with black paper, which 
is transparent to the X- rays, but not to the 
visible light thrown off at the saque t' 
by the cathode -ray tube; and therefore elimi- 
nates the effect of the latter on the photo- 
cell. The visibility of X -rays on a screen 
coated with barium- platinum cyanide is due 
to the fact that the latter substance fluor- 
esces' (that is, throws out visible light) when 
it is exposed to X -rays; the latter never be- 
come visible. 'l'he photoelectric cell, ex- 
posed tu X-rays, throws out electrons, just 
as when it is exposed to visible light; hence 
the practicability of using it in this man- 
ner.-Editor.) 

BYPASSING A.F. IN TELEVISION 
By Paul L. Clark 

TTIE width of the band, required for 

sending ut 48 -line television image, varies 
from ill to 1(0I kilocycles, depending upon 
the scanning speed. If this speed is such 

PICK -UP 
SCANNER 

REPRODUCING 
SCANNER 

SHAFT.y 

AMPLIFIER 
\ 

MASK 

GLOW' 
LAMP 

t ist.. This method lends ikclf to the de- 
tailed production of an ün,ige with 3,600 
cicmcntal paint.. however, it is difficult 
to sec why Dam Wier should cling to the 
scanning-disc, when the I air tor- wheel, as 
used in the Rarolas stslem, permits much 
liner detail and much larger reproduction 
of the image. This idea, however, prom- 
ises to be of much value in medical and 
physical rescarht work.- :1óstroel front 
FUNK, Berlin. 

(One of the troubles in X -rat' work is 
Butt, while these rays are of the surne nature 
as yisilde IighL their wavelengths are so 
short that a molecule of matter interposed 
in their path dues not affect thut as it 
does visible light. While this gives X -rays 
their power of passing almost IM weakened 
through opaque substances, it makes it diffi- 
cult to reflect them accurately, and prac- 
tically impossible to refract them. 

While X-rays are invisible, and cannot be 
felt, continued exposure to them destroys 
the cells of the body; it is therefore unde- 
sirable to apply them to a patient longer 
than is necessary for the specific purpose. 
The metallic scanning dise in the illustra- 
tion keeps all but a slight pencil of the rays 
from the part of the body being scanned, 
and therein serves the sane purpose as 
when televised subjects are scanned by a 
pencil of intense light; instead of being 
flooded with it, as in the earliest television 

Fig. 2 
Continued observation of a pa. 
tic,,: by X -rays is undesirable, f 
both the subject of the study and 
his physician. :1 European re 
search narRer proposes t,. 
Come this ditiindty ingeniously 
by using the television set -up at 
the left. The pick-up- covered 
say a'iflh lead, is opaque to X -rays 
e.rcrpt at the scorning hale. In 

lams crposure. therefore, is 
avoided. 

that the chaug from a light to at dark ele- 
mentary area ut the scanned subject is 
macle (causing u signal -impulse) in 1/50,000- 

(Continued on page 503) 
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FIG. A 

TELEVISION LAq. 

By breaking up the background, as shorn 
above, low sustained frequencies in television 
are prevented: and audio frequencies, there- 
fore, can be imposed on the same carrier with- 

out interference. 

www.americanradiohistory.com

www.americanradiohistory.com


478 RADIO -CRAFT 

The "Day -Lite -R" Receiver 
A unit designed for the custom trade, to meet the eternal demand 

for "DX" reception with quality 

By PETER WINTHROP 
FVERY custom builder has at one time 

or another encountered a hypereriti- 
call customer who, no matter how 
ex pen s ise or elals trade the set, has 

never been satisfied with any receiver; in- 
variably complaining of its lack of ability 
to penetrate through powerful locals in 

The "1)n- Lite -lt" timer chassis was designed 
fuir this specific purpose. 

The antenna primary is adjustable by a 
knob on the panel, eauny¡ng its inductive re- 
lation to a circuit which is tuned by the 
first section of as fier -gang condenser; vary- 
ing from zero to approxinudely 7.5% in co- 

Feb roars. l')31 

tubes), is accomplished by the use of the 
"Chruuniphase" s stem in each output cir- 
cuit. In this circuit, by combining a high 
shunt impedance 'aith the proper values of 
resistance and coupling capacity, a slight 
phase displacement between input and out- 
put circuit is established; thus avoiding 

Lb 

1.1 

cl a Lb 

i 180v 

Ill TO AUDIO 
ANrIIiIEN 

Schruwlic circuit of the tuner chassis of the etsioan -!gilt "Ina -Lite -K rut stable performance it . titoli hi be used with a power amplifier 
in :enrich the tallage dit-hier has a eery loto resistance (in the ueighborh,,,,i .,f 3,000 to 12.000 ohms. total, and well bypassed) and a power trans- 
former with partie /any oo,.I regulation. Type '27 tubes are used th rom gi mi asid, for clarity. the filament circuit is not shown. One 2.5 -volt 
.w,ouday will light all the filaments, and may be either grounded to the chassis or connected to a plus potential of 10 to SO toits, in the usml manner. 

early evening or dnwlight for outside sig- 
nals; and very frequently comparing the re- 
sults from this standpoint with the -three - 
tuber" he !milt for himself for twenty -five 
bucks some years :Igo. 

NOW, however, it is entirely possible for 
the hard-pressed set builder to earn a hand- 
some profit, and make the irate and dis- 
gruntled customner into a lifelong friend and 
booster, by the .simple expedient of con- 
structing and selling him a chassis designed 
f exactly those results he so notch desires. 

tfieient of coupling. This tuned circuit is, 
in tum hnrscly coupled to another tuned 
circuit which supplies signal energy to the 
control -grial of the first screen -grid aunpli- 
fier; the two tuned circuits enumposiutg a 
.'laud selector." 

Shielding is more than ordinarily complete 
and by -pass condensers correctly isolate the 
circuits. 

Stabilization of oscillatory effects, due to 
the inter -element capacity in the tubes 
(which is appreciable, even with screen -grid 

feed -lark without affecting the amplifica- 
tion obtained. 

Regenerative Detector 
.\ particularly unique feature of this .S,.C. 

tuner, and one to which much of its astound- 
ing amplification is attributable, is the use 
of a regenerative power detection circuit 
employing a screen -prim tube. 'l'he input 
circuit of the detector is arranged to form 
a modified Hartley oscillator circuit, with 
the plate coupling rapacity controlled by a 

(C'oulianr -ul nn page 505) 

Left, front; and rigid, the base of the chassis of the supersensitive "Da-Lite-R tuner chassis. This receiver, white giving audio signal output of 
excellent quality was designed :rah the primary purpose of toting in distant- station programs. The knob at the extreme left controls the primary 

winding of the antrum coupler; this toil being arranged to slide past one cad of the doubly -tuned secondary. 
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The D.C.-A.C. Convertible Radio Receiver 
A veteran set builder describes the way in which he met the prob- 
lem of different house current supply conditions some years ago. 

(The set is still working!) 

u AM going to move into a '110 -volt I D.C.' district, where the lighting cur- 
rent is direct and not alternating. 
However, there is talk of a change- 

over, at an early date, to 110 volts A.C. 
Can you design for me a radio set that w:ll 
work equally well on D.C. or A.C.; so that 
in the event of a change in the current sup- 
ply it will not be necessary to exchange the 
receiver 

Perhaps six years ago the writer was 
nearly floored by this request. Technical 
data on the design and performance of light - 
line operated electric receivers were diffi- 
cult to find. The true "A.C." tube as we 
know it today (either the heavy-filament, or 
the cathode -and- heater filament type) was 
not then available. Then again, the "authori- 
ties" on the subject, to whom reference was 
made at the time, stated that "it couldn't 
be done." 

By SAMUEL WHISK 
able on the D.C. circuit (about 100 volts), 
every artifice was used to obtain maximum 
gain through each stage. The antenna cir- 
cuit is independently tamed; the remaining 
three condensers being ganged: together and 
operated by a second tuning dial. The sen- 
sitivity of a crystal detector, preceded by 
three stages of It.F. amplification, was found 
to be :adequate and served to eliminate 1111111. 

Three stages of A.F. amplification delivered 
sufficient output to drive two type 'II1.1 
tubes connected in push -pull (thus obtain- 
ing better than 2.5 times the undistorted 
power output obtainable from a single tube 
of this type; yet retaining the high muplili- 
cation of this tube). A magnetic repru- 
ducer (not too sensitive to low frequencies) 
completed the receiver chassis. 

'l'he problem of pourer pack design was 
finally solved in the following manner. It 
was decided to heat the filaments by con- 

filament of either Vil or V12 opened. 
The mil lia tinuteten M.' is required for ad- 

justing the output of the power unit to the 
correct amount when the receiver is oper- 
ated on A.C. \Ciel t this instrument it 
would be difficult to determine the correct 
setting of the "B" output- control resistor 
R9 used on A.C. lines to adjust the "II" 
current supply to the same value as when 
used on a D.C. line. To obtain maxims m 

voltage from the D.C. line for "11" poten- 
tial, a separate "C" battery was used to 
furnish the required grid bias potentials. 

Note that 'l'1 has a high ratio; this is 
important and necessary. 

Provision has been made to use higher 
power output tubes of 5 -volt type, if desired. 
The only changes required will be to use 
a "C" battery of sufficient voltage, replace 
the '01Á's in sockets V6 and V7, and adjust 
lt9 to the required plate potential; or, per- 

V9 

Lt A1 L2 R3 OET) 
'OIA LS 'OIA L4 

5101 2T01 
11 OIA Ti rolA 01A CH 

^1 
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DUCER 
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V 6ATTERY 

i 
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R4 

Ca 

CHI 
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l 

P 

PRI 

s 

'GO FIL Y07 US o 

CH2 CH) 

R5 RT 

V8 T9 7.0 Tul A8 C12T 

The rirniit sh ten above is obviously not a muder,, one; but it Was far ahead of he remitir prart ice at Ilse time 't :ens bn U. It is .co desi lied that its 
owner can operate it from either an A.C. or a D.C. socket (you see. in New l'or people morn with a good deal of regularity) mid for several yours it 

has given him very satisfactory reproduction in his successive apartment . .l1 present, it is housed in a modern commercial console. 

In fact, it was the positive nature of the 
statements to the writer, bv numerous tech- 
nicians on Radio Row (Cortlnndt St.. New 
York ('ill), when recently he inquired for 
a commercial radio set adaptable either to 
A.C. or l).C., that a receiver of this type 
\Vase quite inconceivable; which really egged 
kiln on to tell how the did it -six years ago! 

Incidentally, the necessities Of the tittles 
resulted in the production of a receiver sim- 
ple and inexpensive to build; and with a 
low current demand (about 30 watts) not 
equalled by a comparative, modern radio set 
using the present type of "A.('." tubes. 

'l'he receiver, whose circuit is shown above, 
is still in use substantially as first designed. 
By ren"ving one of the line fuses from 
its position at F1, to the clips marked F2, 
the "D.C." electric set becomes an "A.C." 
receiver! 

Because of the low plate voltage avail- 

meeting therm, in series, directly across the 
light line; with a pourer choke C'111 and filter 
condensers C'G, C7 to smooth the supply, 
whether A.C. or l).('., and lamps \'9, V10 
(15 watts rating at 110 volts, each) to limit 
the amount of current passed to the fila- 
ments of tubes \'1 to V7. A gaseous rec- 
tifier, VR, eliminated the need for rectifier 
filament supply. 

'fake special notice of the fact that the 
receiver is completely fused. 

Resistor It adjusts the current through 
the pilot lights to the desired amount; if 
I ne pilot light burns ont, the receiver still 
will function. This design was necessitated 
by the cause with which the average pilot 
light, of questiona hie manufacture, would 
pass out of the picture at inopportune mo- 
ments. Since both lamps were in series with 
the remaining filaments, witl t the service 
of It 4 the set would stop working if the 

Imps, (when operating on 110 volts .1.C.), 
replacing the "IIII" with a type '80 recti- 
fier (the filament winding for which is in- 
dicated in the diagram :above, and further 
details being shown, in the October, 1930, 
issue of It Anna-CRAFT, in the article "Choice 
of Rectifiers," by Edward J. .\rnoltl, page 
LO). The latter modification is reel laII- 
nmended only to the experienced constructor 
or Service Man prepared to cope with cir- 
cuit oscillation in the It.E. stages, and dis- 
tortion due to incorrect "C" bias. 

Resistor lt I is one of the two small units 
mounted on the instrument panel, and used 
as a sensitivity control; the other, at the 
right, is the volunre- control resistor, It 2. 
Resistor ltl, with the original audio trans- 
formers, el inii11 teil a slight whistle. 

While. doubtless, a constructor will use 
his own discretion in the choice of apparatus. 

(Continued nn page 502) 
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A Uniaue Superheterodyne Receiver 
;1 screen -grid set, battery- operated, and designed for high signal 

amplification, with constructional data for all 
inductances required 

By R. WILLIAM TANNER, W8AD 

T 
]Ili following is a description of at 

superheterodyne rerrivtr giving a con- 
siderably higher Lain, for the .aune 
type and number of tubes. than any 

yet constructed Icy the writer. The com- 
plete schematic diagram k shown in Fig. I. 

It will he seen that only .ix tulles are em- 
ployed. nand: a '10 high -tun lrst detector, 
an '01A oscillator. 1eu '22 screen-grid inter - 
inediatte- frequenc stages. a '12.1 second de- 
tector and a '12.1 audio auuplilier. The 
original model had tyvo '111.1 1.1'. stages and 
an '131.1 .ertund deltv'for; but the circuit 
has been mollified to conform leiIli the mod- 
ern practice of using screen -grill tubes in 
the 1.F. amplifier. 

Both the first detector and oscillator are 
somewhat different front tin se generally em- 
ployed in a super. 'l'lic second detector is 
of the grid -bias or plat,'- re ,'titi,':tiun type, 
resulting in practically no distortion even 
on loud .signals. 

Regeneration, provided in the second (le- 
tectur, is useful in increasing the audibility 
of far- distant stations to a point where they 
may be brought in on a loud speaker. Ilnly 
one audio-frequency stage is shown in the 
diagram. 'l'his gives sufficient volume on 
local and nearby stations. If desired, the 
output may he fed to a .coud stage using 
either one or two 11.%s 't.., 'lus or 'sus. 

The oscillator. first detector :nul the Iwo 
I.F. stages are individually shielded; the 
second detector and audio nuit are mounted 
directly on the baseboard, and the entire 
tssenibly is placed in a pressed .tell 
...billet. 

The :steam tuner, oscillator coupler. 1.1:. 
transformers, etc., are all %Pound on midget 
'nil forets, with lire -prong (VV) sockets as 
uonnting hases. 

52 

A Novel Input Circuit 
The lint detector is a product of the re- 

search of Stuart ILIIl:nitine. Ile states that 
the detector action is iherr,ised front t', 
(kith the grid Irak- condenser combination) 

an .111111:35-ut'. condenser C. Another induc- 
tance 1,:3 (termed a grid inipeda ucc), tuned 
to the in lerntedio 1, frequency by the 0(N35- 

inf. condenser l'1, is placed in the circuit 
where the condenser and leak would ordi- 

Fig. 1 

The schematic circuit of this re,.ker, to cell isle a poarcr stage of any desir tt characteristics may 
be added. 7'ie. tirst' detector and .s,-illutnr circuits are of au tour sus! type: a high'mu ink' is 

used for the former, and it is net tralicid. .1 short aerial should be used. - 

to over a511c¡r with this method. It is be- 
lieved that the tube also amplifies at the 
intermediate frequency: although not to :my 
great extent. for the grid bias is incorrect 
for amplification). 

Referring to Fig. 1. it will he seen aha t 
the grid circuit contains an inductance l 2 

tined to the incoming signal by means t f 
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Fig. 2 
The arra norment of parts used hi 11 r. Tanner is ind hated above. ala r,, neat' are 
not drawn to scale. It will he uhsererd that complete shielding is needed if t, the .a ud detector. 

The constructor has latitude in the selection of compouu+ü to be used. 

liarile he. Its condenser Cl acts also as a 

bypass for the signal - frequency currents. 
Now, With 1:3 -1'1 tinted to the interme- 

diate frequency, the tulle wouhl, in all prob- 
ability, oseille.te bee:nsse of the i tl'ge iu- 
duct;nsee in the primary of the first 1.I'. 
t Therefore, means are pro- 
vided to neutralize these oscillations by 
doubling the primary turns, faking off a 

tap at the center, and connecting a stuall 
' ui'iable condenser Cl. between the grid and 
one end of the primary. 

.\ 2111u -uluu potentiometer It is shunted 
across the "-1" supply to provide a variable 
bias of from approximately 1 cult negatile 
to .i cults po.itite. ('l'he approximate value 
for hest detector operation is between 0.2 
and .(1.1 cults positive). 'l'his resistor arts 
also as a very etfìcient volume control. The 
ILI'. currents are by- paused around it by 
the 1 -utf. condenser C'2. 

The grid impedance 1.3 is wound with 
1:311 turns of No. 3() enameled wire; the two 
leads being soldered to the "G" and C ' 
runtaet pins on the evil form. 

Tlne, windings are needed for the an- 
tenna coupler; a primary 1., a secondary 
12. and an oscillator coupling coil 1.1. 
primary and coupling roil are wound in the 
slot and am'. in reality. one winding of :30 

turns of No. 28 enameled with a tap taken 
off at the 15th turn for connection to the 
shield and ground. ' l'Ise start goes to the 
"I'" prong, the finish to "C" and the center 
tap to "1'2" 'l'he srrondan' consists of 98 

(C'onliuurd .,tt pnye 507) 
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A CONVENIENT TERMINAL 
By Russell L. Woolley 

Ml)ItE and more, pressed eyelets are 
tieing used in the manufacturing of 

radin pants. Radio- frequency transformers, 
I.F. choke coils, connector strips, and the 

ends of the wires of a cable are all parts of 
a radio receiver where eyelets may be used 
to advantage. Perhaps the most notable 
example of the use of punched eyelets is the 
A. K. terminal strip. 

Fig. 1 

a simply eyelet punch used to f, rrn 
terrniu.,Is on a roil; 13, a cable with ',rat 

cyeletted terminals. 

Now then, the point is that the set builder 
may also use this comparatively simple man - 
ufacturing process, with practically no ex- 
pense; and at the same time, make a really 
neat job of his experimental home -made 
apparatus. 

The use of the punch and eyelet kit is 
illustrated in the accompanying drawing. 
Here the punch pliers is shown, inserted 
into a hole drilled in the sole ' I coil form. 
Io use, without removing punch from hole. 
put on the eyelet over the punch-small end 
down -and close tool. 

A second illustration, suggesting the use 
of punched eyelets, shows a dynamic speak- 
er's four -wire cable with eyelet terminals. 
It is apparent that, when these terminals 
re put on a 6/32 or 8/32 machine-screw 

Anding past, they cannot eonw loose. 

RULING PEN HANDY TOOL 
By Arthur Bernd 

N putting nuts on bolts in tight corners 
1 and down de, p in the set, f use a 
o ra a ght 111111.S steel ruling pen, which (as 
you know) is shaped like ae pair of tweez- 

Fig. 2 
dnothrr f I he »a told of the Prot. 

rrs, with a stud running through to tighten 
it. 

By placing the nut in the ends of the 
pen iuul screwing down on the stud, it is 
very easy to set the nut on the bolt; after 
a few turns the pen is withdrawn and the 
.job finished with a "spin -tite" or other 
wrench. This little trick saves a lot of 
time and patience; and is far better than 
breaking off the point of a lead pencil or 
using some adhesive paper on the end of an 
instrument or piece of wood. 

CONVENIENT WORKBENCH LIGHT 
By Boris S. Naimark 

THIS handy extension light for the work - 
hench takes the place of several lamps 

permanently installed; it is available at any 
point of the workbench and can be shifted 
from point to point with ease; and it re- 
quires nothing. that can not be found in the 
,junklntx, for its installation. 

Stretch a length of steel or "stovepipe" 
wire from one end of the bench to the 
other. preferably over the center of the 
bench and approximately three feet above 

Fig. 3 
r nart had of sispendinn a lamp above a 
.,or l:.beucb is safe and eonanrirat to a high 

dry ree. 

it. Slip over it a piece of insulating tubing 
which may he between three and five inches 
long. Secure the electric -light socket, as 
shown in the accompanying drawing, at the 
height considered most convenient. 

The lamp can now be inovecl the entire 
length of the bench, and thus makes light 
instantly available wherever it is needed 
most. 

A SHORT -WAVE CABINET 
By M. D. Rubin rIIl ; eeragt short -wave set has no cabi- 

,1 III: because the eanstrnetiir generally 
ithcr does not wish to spend the necessary 
-ion on such a set, or cannot make a good 
a liIiinet himself. Thus the set is open to 
dust, etc., and people hanelle the parts in- 
dliscriminately, with the result that the set 
depreciates rapidly. .\ suitable raahinet 
should not cost much, should allow space 

bo. ait uncrowded, reasonably- sized receiver. 
lutte a place for the coils and, if possible. 
for the earphones. If it could also hold 
several scull batteries, wire for the an- 
tenna, have a handle and vet not be too 
big, it could be used as a case for a port- 
able. One of this sort would be the ne plis 
ultra in shortw:ne set cabinets. 

Such a. cabinet can be improvised very 
easily, by utilizing an old 100- ampere -hour 
battery case. When the set is made. cut 
the panel to two-thirds the size of the open- 
ing in the battery case, then put in a parti- 
tion, leaving a third of the ease for other 
things, (coils, batteries, etc.) Mount the 
parts on a. baseboard and then put the set 
in the ease; do not try to umunt the parts 
on the inside of the case, as it will be ver 
difficult. lyse the extra third of the pane.' 
as a cover for the extra division. Keep 
this closed with several hinges and a catch. 

Of course, such a cabinet can be used for 
any small set. especially a portable one. 
With such an a rra utgentent, a short -wave set 
sl Id make an excellent portable; especially 
since at short -wave set uses such at small an- 
tenna, and will work such long distances 
with su little power. 

A GOOD SCREEN -GRID SHIELD 
By John .1. Nothelfer 

AN efficient and attractive screen -grid 
tube shield can be made from an ordi- 

nary baking powder can; the latter is turned 
upside down and a noun(' one -inch hole is 
cut for the carp of the screen grid connector. 
as illustrated. Two soldering lugs are sol- 
dered to the rmer ;if the can and bent; 

(Colt I ill te(1 on pcge 501) 

to be. lorlelo has bens 1' Sell. Mr. Nothelfer rinds 
n 111 :I .I , haar: er. rely ;eh :null seem .or 

e8u //r iur.rpensite. 
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A Home Made Slide -Wire Bridge 
Apparatus which will add to the experimenter's Laboratory the 

means of making many desired measurements 

By A. W. BONSER 

J,NE 

phase of radio electrical meas- 
urements, which is too little dis- 
cussed, is the measurement of re- 
sistances. Of course, "ohmmeters" 

aue a familiar radio service tool in nuury 
kit bags -but not everyone can afford this 
complete resistance -indicator; nor even the 
milli:mmleter used in its construction. And 
besides, seldom are they sufficiently flexible 
to accurately cover such extremes of re- 
sistance as may be found between the par- 
tially- shorted ynice -coil of a dynamic repro- 
ducer, and a grid leak of wrong value. 

From past experience, I know that there 
are times when rheostats, grid leaks, and 
resistors generally, get mixed; the tags that 
are pasted on, or the painted markings, 
come off and the only wary of determining 
their value is by guesswork. For these 
reasons, an article showing the construction 
of a measuring device should be of interest 
to every experimenter; particularly, if it 
may be constructed at little cost, .and yet 
have a practical degree of accuracy. 

The parts required are as follows: 
Nine binding posts; 
One brass strip, 3 x 1,_, x 1 /l6-in.; 
One paper strip :36 x 1 in. (B) ; 

One length of No. 22 resistance wire, 4 ft. 
long (C); 

One S.P.S.T. switch, (D); 
One baseboard 4 x 26 in., (E); 
One small compass, (F); 
One compass block 31,Ç, x 21', in., (G); 

To hold the compass (F) a hole is bored 
in the block (G) in the Middle of the nar- 
row width and as near the end as practical; 
leaving about 1 , -in. from the edge of the 
hole to the edge of the block. The hole 
. hould be bored ,just deep enough to leave 
the face of the coulpass flush with the sur- 
face of the block. Drill two holes on the 
opposite end for the binding posts, (8, 9). 
Place the compass in the hole and wrap 
al t ten turns of No. 22 D.C.C. wire di- 
r ctl over the center of the compass, in 

the manner shown in Fig. 1. Bring the two 
ends to the binding posts. Apply a coat of 
shellac to the wire to hold it in place. The 
result is a "galvanometer." 

The next step is the assembling of the 
"Wheatstone bridge" proper. Drill three 
holes in the brass strip; one ?Ç, -in. from each 
end, and another directly in the center. The 
size of each hole is 3 /32 -in.; or large enough 
to pass a bolt for the binding posts (1, 2, 
3). 'When, drill holes in the baseboard for 
binding posts 4, 5, 6, 7. Mount the brass 
strip, t /., -in. from the end of the base. Meas- 
ure off 11) inches of No. 22 resistance wire, 
4 inches longer than the paper scale; two 
inches at each end are allowed for connec- 
tions. Fasten the two ends under the bind- 
ing posts, as illustrated, with a small 
wire nail and draw the wire tight, without 
stretching, to form a long "\ ", then, drive 
the nail into the baseboard in the approxi- 
mate center. Cut the paper in half, or at 

The familiar Wheatstone bridge circuit, show. 
jug schematically (amt in structural arrange- 
ment) the principle of the device described here. 

1 -1; and paste it beside the resistance 
wire; the scale provided in Fig. 3 may be 
copied on it, and will serve to eliminate most 
of the figuring required with a 0 -11N) scale, 
more couunonly used. 

When measuring small resistances, a low 
value of known resistance is used, and the 
sauce relation applies to a large resistance 
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The lay.md of the .slidewire bridge it will be seen that practically no expense is incurred is its 
construrtion with the homemade meter used. Fine copper teire might be used for C, except for 
its mechanical weakness; but it is desirable to haze a standard resistance value at R to start from. 

E=!1f r ̀f l NI ( 
In order to make a non -inductive resistor, the 
value of which can be closely determined. use 

fine wire in a double winding 

by using a high, known resistance. I.ow 
resistances may be made; but high resist- 
ance units should be of the manufactured 
type; and guaranteed accuracy. 

When making a resistor, care should be 
used to construct a 'mu- inductive unit. For 
example, a 100-ohul nun -inductive re,,ktor 
would lie made by winding 721/2 in. of No. 34 
resistance wire on a tube about t /.,; -in. in 
diameter and 6 ht. long. The wire is first 
doubled into liaif its full length, the loop 
caught over a pin, and the two strands 
wound as one, as shown in Fig. 1A. About 
t /._, -in. is allowed on each end for connec- 
tions. The resistance of No. :34 wire is 
16.6 ohms per foot. Attention is called to 
the fact that this resistance wire seldom 
is insulated; and care oust be taken to 
keep the turns from each shorting. 

For Measuring small resistances (of about 
10 ohms) cut a piece Of No. 34 resistance 
wire about 7a4 in. long and connect it to 
the proper binding posts; letting it hang ill 
place, as this length of the wire is suffi- 
ciently stiff to be self- supporting. 

111 connections should be kept as tight 
as possible; so that the least possible anunatt 
of resistance will be added at these points. 
"A straight line is the path of least re- 
sistance." 

To make the slider II cut a piece of No. 
14 copper wire, preferably stranded, ,just 
long enough to reach the length of the 
mounting board. Get a small piece of Nu. 
10 or No. 1.2 wire, about 2 in. long, and 
solder it solidly to the stranded wire. Wrap 
the connection with friction tape. When 
soldering, use only resin as a flux to pre- 
vent the slight corrosion that would occur 
if other flux was used. Use a hot iron, 
(not red hot) and clean the ,joint with 
alcohol. 

Before measuring a resistance, arrange 
the galvanometer so that the coil, as wound 
over the compass, paints in the same direc- 
tion that the needle nurmall' would -that 
is, toward the earth's magnetic poles. (As 
in Fig. 1). 'When, when the current is sent 
through the eoil, the magnetic field estab- 
lished will deflect the needle and the needle 
will try to arrange itself at right singles 
to the coil, as indicated by the dotted 
needle. Connect the known resistance be- 
tween 20 and the brass strip (posts 1 and 
4), and the unknown resistance between 
1/20 and the brass strip (posts 3 and 5). 

After the galvanometer has been prop- 
erly arranged, close the S.P.S.T. switch D 
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and touch the slider to the No. 22 resistance 
wire, note which way the compass needle 
is deflected; then, on the opposite side of 
the scale, touch the wire again and, if the 
needle is deflected in the opposite direction, 
the point of balance lies between the two 

,iIIts touched. For exuuple, first touch the 
slider to 5, and note the direction the needle 
Is deflected. Then touch the slider at 0.5; 
and note the direction in which the needle 

is deflected. If in the opposite direction, the 
point of balance lies between .5 and (1.5; if 
in the attune direction, the point of balance 
will be found either between 20 and 5, or 
between 0.5 and 1/20. 

When the slider strikes a balance on the 
scale lower than I, the unknown resistance 
will he less than the known resistance_; and 
'' ten the point of balance is ;above 1, the 
unknown resistance will be higher than the 
known resistance. 'l't e k resistance, 
in either case, is multiplied by the reading 
oat the scale. 

As the slide -wire used for two of the legs 
)t the bridge is very small, it is necessary 
to be careful and tnatid exressice wear. For 
this reason the slider should he lonelad to 
the wire at various points, to obtain read- 
ings-not slit) ;long its length. 

l'ractic ;dl e yen electrical handbook tlis- 
russts the slide -aire bridge. Therefore, the 
constructor will find numerous examples 
a hitch mav be studied, after lie has built his 
bridge for experimental %critic:ation of his 
figures. 

After cuu become familiar with the work- 
ings of the bridge, it can he operated in 

very short .space of tune. 
One ,oh midge in the use of a carefully- 

made bridge is the convenient determination 
of mall elusive radio receiver faults as 
leakope and shorted boric., sometimes found 
in IL.I'. roils. In pantieultr, it is sometimes 
difficult to determine uhcther a voice -coil 
lowing a normal resist.nue of only 1:5 ohms 
has a short across only 'three or four turns; 
unless sore. such :nrangcment as the bridge 
i, mailable for checking. against a voice_ 

oil of similar type which is known to be 
_nod. In this test, hie resistance of the 
_004 coil is the "known- value to be checked 
against the 'unknown- of the other voice 
roil. 

To Save Figuring 
The scale given in Fig. :t has been care- 

fully computed, to sane the suer of the 
slide -wire nridge a great dead of the ligur- 
lug which would be necessary with the con- 
' eotiomtl I1 -l1 /i) scale. If it is used with 
u known resistance It of a aln of 1, 10, 
loo, 1110(1, etc., uhuu; the calucs may be 
read directly front it. Its accuracy is 
greater than that which is likely to he 
obtained in the set -up of the apparatus. 

It is 36 inches long. and intended for use 
with a 40 -inch length of resistance wire, 
which is doubled hack at its electrical cen- 
ter-the point 1 on !ugh sides of the settle. 
The two sections I and II are continuous, 
and represent, as in Fig. 1, the upper side 
of the scale, where the value of the un- 
known resistance lb: is higher than that 
of the standard resistor lt. The aloe ut' 
the latter is therefore multiplied by the 
number on the soale at which a balance is 
obtained on the slider. 

The sections Ill and IV are also eon - 
ttnnouS, hat reading hack (rum right to 
left (if the constructor wishes to use a 
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llar calibrations on this scale indicate directly 
the ratios between the caco sections of a 40 
iar/e resistance aire, when trae eco figure Is 
are at its renter: reading up on I and Jl, and 
doten on 111 and II'. The markings may be 
transferred to the experimenter's aten chart. 

continuous length of resistance wire, be 
can mark off these divisions in reverse on 
a straight 36 -inch scale). here the known 
resistance is also multiplied by the scale 
reading, but it is in this ease a fraction 
less than lure, a the unknown resistance 
is the ,molter. From 99 to 10, the settle 
readings are in percentages; below 1/10 they 
are common fractions. 

\v hihe the scale divisions might have been 
carried further, there is hardly practical 
value in doing so with apparatus as simply 
designed as the above. 'l'he sensitivity of 
the circuit will depend upon that of the 
gavuammeter used; and the accuracy of the 
trading tun the lowest attainable figure of 
Ow resistance in the cunnectbtns and leads 
of the bridge. 

I IIfoll the scale is permanently attached; 
it will be well to test the balance of the 
bridge with a number of resistors, not neces- 
arily of known value. fly placing one at 
It and tomalley of considerably higher or 
lower value at Its, rite reading is attained. 
They are then interchanged, and a second 
reading is taken. If the two readings, mul- 
tiplied together, equal 1, the bridge is wcll- 
balanced; otherwise, some correction or comi- 
pcnsattun will Ian needed. 

1'rout tune resistor of accurately -known 
yalne, it will Ile po.siblc to calibrate a set 
for ordinary poorpor.e, of the experimenter's 
slop. 'l'he attempt should not he made, with 
this bridge, to t.asnre ratios too high; 
for reasons pertaining to the external cir- 
cuit, particularly with low resistances. 
While the settle trill measure a resistance 
'o times, er 1 /20th, that of tic standard, 
inaccuracies creep in more regularly when 
working at either end. 

Commercial resistors within 5% of their 
rating :nee nut \passive; ihuSe accurate 
to a greater degree are expo wive in pro - 
pnrliun to their degree of precision. How- 
ever, muasur.nunts cannot be more accu- 
rate than the meter. 

Incidentally, the experimenter might find 
a suggestion in using a stundartl Vaeuuoa 
lnhe in a socket whose filament prongs are 
connected across lt. \ `lti tube, for instance, 
has :a ilia m eat rrsist:Wee of 1.43 elms; an 
'0l.\, of 20 and a '99 tuf 52:4, nominally. 
.l variation is allowed in manufacture; het 
n lumbar of tulles alight be tried, and the 
utti' Ilea rest tb. :tterage usetl as a test re- 
sister, fur low aloes. 

Below are some figures which may be of 
lose to the experimenter as an indication 
of tic resistance of certain stamnlard wires: 

TABLE I 

Resistance in Ohms of 40 Inches of Wire 

(]ange Nichrome l'un. Iron Copper 

11 0.48 0.24 .111i .008 
Iti (1.77 0.37 .119 .1113 

Is 1.25 11.60 0.15 .1120 

20 1.95 0.97 0.22 .032 
22 :3.1.2 1.53 0.37 .051 

1 4.9.5 2.44 0.60 .081 
26 7.91 3.86 0.94 .130 

(Con. stands for cuustantin; the resistance 
lof pure iron is about the s as that of 
nickel. These resist ti ines. of course, man' 
he Slightly different in a short stretch; 
and current enough tu change its tcngtera- 
tare .should not be applied to a resistance - 
wire standard.) 
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The Radio Craftsman's Own Paffe 
What our experimental readers have found out for themselves 

ADDING AN AMPLIFIER 
Editor, lt. -CRAFT: 

lour roofers may be interested in the 
diagram of toy short -wave receiver which I 
ant using for the present; although I intend 
to build .t set of more advanced design- 
¡more sensitive, selective, and powerful -at 
a later elate. 

Desiring to avoid the objectionable squeaks 
and howls incident to tuning in various sta- 
tions for the edification of the rest of the 
household, this system woos evolved. 

Stations are logged so that they may he 
a pp roxim nttely tuned in, by setting the tun - 
ing dials at the indicated numbers. 'Then, 
the change -over switch SW'I is set in the 
position for headphone reception and the 
battery receiver (a modified "Wasp") turned 
ton. .\ little more ,juggling of the controls, 
and the station, if on the air, comes in 
clearly on the headphones; which are in the 
plate circuit of the '01A, working at 90 
volts, connected as the second A.F. 

It was found that this combination -an 
'01A detector, '01.k first A.F., and 'Ol.k 
second A.F. -resulted in a signal level at 
the headphones, front weak input signals, of 
a value about right to operate two '71.k 
tubes in push -pull for reproducer operation, 
when the input to these two tubes is taken 
from the output circuit of the first A.F. 

Therefore, the next step was to wire up 
a single stage of '71A push -pull amplifica- 
tion as a complete unit; which is switched 
into use by closing the light -line switch in 
the primary of its power supply transformer 
and moving switch SW1 to its second 
position. 

This idea for conveniently monitoring a 
radio set may be applied to any type of 
set, whether short -wave, broadcast, or 
television. C. M.vaao..1 R., 

6403 14th Avenue, Brooklyn, N. Y. 

A SCREEN -GRID TRIODE 
Editor, ltADmt- CRArr: 

here is a circuit which is apparently- a 
combination of the Solodyne and the regen- 
erative principles. It is not what I was 
searching for; but it may interest other 
readers. It is obvious that the screen -grid 
tube is well suited for use in a circuit of 
this nature, because of the large surface 
of the anode when screen -grid and plate 
are connected as shown; this reduces the 
space charge and increases the plate cur- 
rent. I used an oscillator for preliminary 
test.; and, for final tests, used a broadcast 
siati'tn thirty utiles away. I found that 
signals were :uuiible without a "1r battery, 
and with :3 volts from a flashlight battery 
on the plate they had fair volume. With 
221 . volts on the plate, the volume was very 
good; and a higher voltage, instead of rais- 
ing the signal level, scented to reduce it, 
probably because the tube was choked by 
the heavy plate current. 

42 TURNS N2 24 
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Mr. Jhanahan's low-voltage regenerator. 

In this circuit, the regeneration is effected 
by feeding hack energy, not by an inductive 
secondary winding, but direct to the screen - 
grid. Of course, it is well known that, when 
the tube circuits are in resonance, feedback 
will take place through the inter -electrode 
capacity of the tube. 
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.11r. Tinker's set is monitored at Vo. 2; but 
this connection should be taken out only 

through high- voltage condensers. 

I made the experiment of disconnecting 
the screen -grid again from the plate, and 
applying the same positive potential to the 
former from a separate "11" battery. The 
signal level was then considerably less, and 
proved that the increased sensitivity was not 
due merely to the increased plate current. 

'l'he only advantage of this circuit is that 
one can get regenerative results with hut a 
few volts on the plate. 

JOHN SHHAN.VIAN, 
96 Edson Avenue, 

Waterbury, Conn. 
('l'he screen -grid is really a second plate, 

when hooked up in this nramner, and draws 
what is truly a "plate" current. It is pos- 
sible to apply interesting circuits to the 
multi -electrode tubes, and experimenters will 
find a good deal of pleasure in the possible 
combination.-Editor.) 

WIRING THE HOUSE 
Editor, RADto- CRAFT: 

Wanting for some time to have extension 
loud speakers in the other rooms, I finally 
solved the problem when the women were 
out -as they object strenuously to the ex- 
tension of wires "all over the place." My 
set, it will be observed, has a push -pull out- 
put; I can use two speakers in the manner 
shown. 

I attached two wires to the secondary of 
the transformer, running one of them to 
the hot -water radiator. The other, ru very 
fine wire (about No. 28 cotton covered) I 
concealed along the picture moulding and 
door trims, extending it to every room in the 
house. 

I then had only to fix a small jack, or pair 
of tip ,jacks, in whrtever room I might want 
a speaker; connecting one side to the radia- 
tor, and the other to the fine wire. By 
proper location, I could practically avoid 
any visible wiring. The connection to each 
radiator was made by loosening the screw of 
the valve handle, and tightening it on the 
connection. 

With a magnetic speaker, the music comes 
through with excellent volume, not being 
affected when the radiator is used as a 
ground; but the "choke" connection to the 
primary can be used in this way only if 
some method of isolating the speaker from 
the D.C. plate potential is used. I use No. 2 
to monitor my tuning, and then disconnect 
it, when only the extension speakers are 
used. A. M. TINKER, 

856 No. Lockwood Avenue, 
Chicago, Ill. 
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ANOTHER ONE -TUBE SET 
Editor, It.auto-01Am-r: 

I found Mr. Hall's circuit, in the October 
issue, very interesting; because I have had 
soute experience with one of a similar type. 
With an 'IIIA or a '99 taw, and an ordinary 
aerial and ground, I have received WUY 
regularly and WJZ frequently, as well as 
W111', a 500 -watt station at Harrisburg, 
l'a., 35 miles away. 

Standard parts are used, with a variable 
1- 5- utegohm grid leak. The aerial 
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denser is .15)1.5 -m f., and the grid condenser 
the usual .1)á25. The circuit is shown in 
the accompanying sketch, wIulclt will. I trust, 
lue interesting to other readers of BAUto- 
CRArr. 

CHARLES S. I.eir, 
layers, Peinsylrania. 

(As prey' sly explained, while none too 
efficient, these circuits do operate to a cer- 
tain extent °n strong signals; because the 
plate is positive as regards the negative end 

(Continued on page 499) 

Dual Rectification With Crystals 
these days of milli-tube sets invoking milli-tube 

several stages of radio-frequeny am- 
plification, tube -detectors and audio 
amplifiers of terrific powers one is 

prone to disregard the older and less com- 
plex crystal circuits which were their fore- 
runners. 

For the serious -minded experimenter, 
however, much remains in the opinion of 
the writer, to be discovered and written of 
the lowly eCstal. 'l'he object of the pres- 
ent article is to present an interesting phe- 
nomenon pertaining to the crystal -that of 
dual- rectification. 

dlost ideas on this subject involve the use 
of split headbands. In the present experi- 
ments, the output of two crystals is very 
satisfactorily handled by a single headset. 

Two circuit -arrangements are here offered, 
but the basic principle in each will be seen 
to be the saame. 'l'he only difference is in 
the tuning arrangements. In Fig. 1. the 
R.F. currents from the antenna pass through 

.a variometer which is placed in simultaneous 
inductive relation with two exactly matched 
secondary tuning circuits. 'l'hese coils may 
be tuned individually to resonance with the 
antenna -circuit by means of the two .155:35- 
ntf. condensers shown. 

'l'he tuning -arrangement of Fig. 2 is an 
alternative method for the benefit of the 
experimenter who has no vauiometer at 
hand. It may consist of two secondaries, as 
prey' sly outlined, and a simple aperiodic 
primary L of from six to ten turns (all 
three coils being wound on the same tube) 
or, better still, the prinary may he tuned. 
In such ease the eiiil may have approxi- 
mately half as nanny turns as the secondar- 
ies; it may be tuned through a considerable 
range by means of a .001 -nuf. condenser used 
in conjunction with a series -shunt switch. 
This affords three possible variations of 
connection; condenser in series with coil; 
in parallel; or out of circuit, as desired. 

'l'he actual functioning of the circuit as 
a whole, being somewhat complex, will be 
described as follows: (1) the incoming sig- 
nal wave induces currents in primary -coil, 
X. 

(2) Similar R.F. currents are inliced in 
the two exactly matched secondary induc- 
tances, Y and Z, which are tuned in unison. 

(3) Py means of the switch D. either 
or both of the coils Y and Z may be put 
into operation. Assuming that a signal has 
been tuned in and that the switch D is in 
the position shown in Fig. 2, the coil 7. is 
temporarily disconnected front the circuit 
allowing independent tuning of coil, Y. 

(4) The wave passes through the switch- 

By R. J. ROBBINS 
soya which snakes contact at 1 is 5 and ;, 
to the center -tap on the special output auto- 
transformer A -B -C; it then is rectified by 
the erstal l., and impresss audio currents 
upon the winding, .1 -11. Owing to the fact 
that there are twice as many turns in the 
total winding A -C, as there are in the sec- 
tion A -11, the voltage existing across A -B 
will be doubled at the terminals where it 
is impressed upon the phones. It is under- 
stood that this process has thus far utilized 
but one half of the wave; the other half 
being lost in rectification. 

(5) 'l'he coil 7., meanwhile, has been dis- 
connected from the circuit. I.et us 
assume the switch -arm to he in the °ppo-. 
situ position, with contact arms resting on 
the points 1 and 3. ('oil Y is now dead and 
coil Z is permitted to function. The wave 
now passes, as before, through the switch 
to the center -tap of auto- transformer..1 -11- 
l', passes through the winding IT -C. and back 
to coil, Z, via the crystal 12 where rectifica- 
tion takes place. 'Phis crystal. however, is 
reversed, allowing the opposite side of the 
wave to pass, this hoeing the half of the 
cycle prey' sly lost. 

(1i) The w-a 'e. in passing through the rec- 
Iilication cirenit produces midi° currents in 
the %'lading 1T -C of the audio choke, which 
now functions as a primary while the total 
winding A -C acts as to secondary. Again 
the ventage doubles: but this time in a cycle 
opposing the current flowing in the other 
leg of the circuit. From the terminals of 
the choke the resultant current is fed into 
the pl s. 

(7) It bring understood that current can 
flow in either leg of the circuit is but tine 
direr /inn oaala /, we t conchule that each 
side of the circuit is temporarily dead dur- 
ing one -half of each alternation. During 

that period the opposite leg functions, de- 
livering exactly the saute vol of audio 
(providing both B.F. circuits are in reso- 
nance and are tuned to the same wave) to 
the mixing- circuit, A -I3 -C. 

(8) The coil. Z, thus being allowed to 
function and both R.F. circuits tuned to the 
sane exact wave, we now set the " \ -- shaped 
switch -arm to the 1 is 3 and 5. Both tun- 
ing circuits will now deliver rectified R.F. 
to the nixing -circuit, :1 -13 -C. If all ad- 
justments have been carefully made, a 
noticeable increase in volume should iuuue- 
diately become apparent. 

(9) The primary inductance is next ad- 
justed to a value calculated to allow the 
greatest voltage transfer to the two sec- 
ondaries, Y and Z. 

(ln) It is obvious, from the nature of the 
circuit, that the tuning -condensers are elec- 
trically independent of each other. Con- 
densers of the tandem type with e 

rotor will not do. 
'l'he writer does not wish to convey the 

impression that the "Duo -rectifier" is neces- 
sarily a distance- getter. The actual result 
obtainable with this fascinating circuit is 
the production of louder, clearer sical 
and voice reproduction than is possible with 
the crude. conventional crystal receiver. 

Several interesting experimental possibili- 
ties will doubtless present themselves to 
the research worker as he progresses in his 
study of the circuit. For instance, it will 
be entirely possible to tune two stations into 
the "mixing circuit- by making slightly dif- 
ferent adjustments of the two secondary 
condensers. 'l'he aoixing" sl Id be rather 
complete in such case. This experiment is 
more interesting than useful. 

Needless to state. this circuit or any other 
(Continued on page 507) 

.11 the left, She dual- erystol moor :rith a varin,netcr: it is coanrcfed to crystals os in Fig. 2. 
Right, the smitehiap a,'ti..,nicaat used by 1Ir. Robbins in his experiments. 
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The Screen -Grid Frequency Changer 
Some ingenious experimental suggestions for the use of multi -grid 

tubes to obtain superheterodyne circuit action 

IT is well known that the great merit 
of the superheterodyne lies in its sen- 
sitivity, the counterpart of which is a 
luck of musical lidelit'. However, we 

must avoid the conelusinn that it is unde- 
sirable to seek for extreme sensitivity; for 
in a highly- sensitive receiver %m may intro- 
duce "flat -top' tuning which gives us better 
repn'duction. 'Phis, bnwiyir, implies a loss 
of sensitivity which would be serious in 
apparatus of lesser amplilicatinn; but it may 
be ventured upon with well -constructed 
apparatus. 

'l'he ideal method of reception is to em- 
ploy a very symmetrical, well -balanced loop, 
which may he accomplished by the use of 
the \testy compensator, a double condenser, 
which serves to equalize the capacities to 
ground of the two circuits on either side 
of the loop (Fig. 1). In case of battery 
operation, care should le taken to reduce 
the capacity of the leads to ground, by 
supporting then with insulators. 

Another method of increasing sensitivity 
is to intruducc regeneration into the loop, 
which tends to l alnnce its positive resistance 
by a virtual "Negative" resist:uxe. For 
this purpose we may use a three -grid tube 
as shown in Fig. 2. 'l'he two coupled dr- 
cuits. .\ and B, are heterodyning A.C. gen- 
erators; the first of which uses the middle 
grid as a plate, the other the usual euntrnl- 
grid and plate. Thi rule is that in .\ we 
umst keep below the point of nNCI IInlioa 
which is reached in R. It is possible to 
utilize a choke coil and condenser for 
coupling into the circuit A, as shown in the 
clotted lines. 

This regenerative effect is more satisfac- 
tory as the intermediate frequency is higher. 
The Tropadyne circuit is especially well 
bitted for this purpose. Fig. 3 shows a 

standard arrangement, in which the winding 
I. is in series with the collector loop, and 
is coupled to another winding 1.1 in series 
with the plate cireuit. 

We prefer, however, to return to the use 
of a double -grid tube as a frequency- 
changer, and to apply regeneration as shown 
in Fig. 4. A tl sand anti one arrange - 
ments of this idea may be employed. 'l'he 
experim enter may sie what is to lie done 

By R. TABARD (Paris) 
with these first circuits as a starting point. 

The loop, we puce seen, should be care - 
full- balanced; wound with wire of suf- 
ficient size, carefully insulated, and designed 
for low losses; the latter requirement is 

in the new and already large family of 
screen -grid types. The scone remarks apply 
to them as to the old double -grid tubes in 
which, for the greatest efficiency, we must 
provide proper neutralization between grid 
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Left, a loop.balauuciag method with a double.stator condenser: nest. a regenerative pentode 

circuit; renter right, a form of the Tropadyne hookup; and lastly, a doublaprid combination. 
Fitts. 2 and 4 use tubes of distinctly European type. 

necessary in all coils employed. 
When we consider the oscillator, it is 

evident that it must live up tu its narine. 

'l'he formula sacs that oscillation is ap- 
proached as the positive resistance in the 
grid circuit is overcome by the 'negative 
resistance" caused by the coupling between 
plate and grid. When they are equal, oscil- 
lation begins. 

It is easy to see that oscillation com- 
mentes more easily when the tubas aupli- 
h eatiun factor is very high, and in the saune 

order as its capacity. 'Phis, in particular, 
produces feedback when the tubés plate 
circuit is blocked by its own resonance. We 
must not lose sight of the fact that the in- 
ternal resistance of the tube is not a uni- 
form one -thereby causing detection -and 
that, consequently, the quality of detection 
depends on the over -all characteristics of 
the tube. 

In the double -grid tube, which is the most 
interesting type, we may avail ourselves of 
the low inter-dement capacity and the high 
aiuplification factor, both of which increase 
the over -all sensitivity of the receiver. At 
the saune time, it is necessary to use high 
plate vtltages because of the high internal 
resistance of the tube. 

Without going too deeply into the case, 
WC lint the characteristics of the ideal tube 
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Left, a srrecu.prid tribe used as a frequcney.chauger; center. anot er Tropadyne adaptation; right, 
as improvement of the preceding. These circuits are given oily for their theoretical value; 

since the tube constants are not available (Adapted from L'Antenne.) 

and plate. Take Fig. .5 for an example; 
the circuit is standard, except for the com- 
pensating circuit 1.-C. Again, a very- simple 
procedure is to take a regenerative circuit, 
such as we have shown already, and reverse 
the connections. 

We have now come in a circle, from the 
application of regeneration to that of 
counter- regeneration; it is easy to turn from 
One to the other. In the latter ease, desiring. 
to use the tube with the highest amplification 
and the least internal capacity, we cone 
again to the screen -grid tube as our best 
frequency- changer. 

Loral oscillations may be coupled to this 
tube in marry ways, conductively, inductively 
or capacitively. For hest results, the im- 
pedance of the I.P. amplifier input must be 

in the order of that of the tube itself, which 
is not attained without difficulty. 

A skillful technician, Mr. Blonde!, states 
that he has found results most satisfactory 
when the primay of the I.F. transfuruter 
resonates at twice the intermediate fre- 
quency. If we use the Tropadyne circuit 
preciously mentioned, the I.F. input evil 
may be inserted in either the plate or the 
screen -grid circuit, which gives us a choice 
of two new circuits. (See Fig. tii.) 'Phis 
coil may be connected across either A or 
11; a ,jumper being used in the other posi- 
tion. For correct operation, the values of 
the circuit must be so chosen that, in the 
normal condition of the circuit, no plate 
current flows. 

An improvement due to Mr. lilondel is 
found in the reduction of the damping im- 
pedance by utilizing only half the inductance 
of 1.. If we consider the R.F. signal as 
applied between the control grid and the 
filament (Fig. ti), half the coil I. is on the 
grid side; since the signal is applied at the 
center tap. This reactance is sufficient. 

We encounter difficulty when a capacity 
is substituted, as in Fig. î; but, since we 
cannot leave one end of the coil in the air. 

(Continued on page 498) 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY ! 

Official 
RADIO SERVICE MANUAL 

and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 
NE \-IER in the history of radio has there ever been 

published a manual. so et iì fete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 

is a veritable encyclopedia of service information - worth 
several times its regular price. It is invaluable not only to 
the Service Man, but to everyone interested in radio. 
For this Manual there has been collected available wiring 
diagrams and data of nearly every commercial set, of which 
there is any record, manufactured since 1927, and many 
earlier ones. 

Additional service data for new receivers, as 
they appear on the market. will be supplied at 
a trifling cost so that the Manual might he kept 
up -to -date at all times. But that is not all. 

Service Information 
The OFFICIAL RADIO SERVICE MANUAL 
contains a comprehensive ,rehensive instruction course for- the 
serviceman, giving practical information from every 
angle Ial how to service the set. Here are Imly a 
small mlliler of the articles mentioned: 

Antennas 
Amplifiers 
Automotive 
Condensers 
Detectors 

Eliminators 
Meters 

Radio Power Supply 
Systems 

Tubes 

Radio -Phonograph 
Equipment 

Resistors 
Short Wave Sets 
Speakers 

You simply cannot realize what a tremendous 
work this is until you have held a ropy in your 
hands and have gone through the 352 pages. 

What They Say 
NOTHING CAN COMPARE WITH IT 

I hart rune P ell m ,.niy of the OOFFICIAL. It.tlilf SERt'ICII ]IA \C.tl.. I endow Wed It sou id he good for 1 think you 
know a: tomb a any of I brut What the ...age radio Ilan 
o nog, 1,111 I II `lager not Ser) 11151n' expected to revelve a 
book tmmuarahle sto this one. 1 think you deserve a 1ot of 
l relit fur being the first to put out a real sen Ire manual 
that the n Iateor or profe.d gm al ran lake gal a ryday use 
of IIIt, ngoud practical hook and one that enters service man 
will ho baud of L. DANA, haslet,, MIlrh. 

BEST BOOK IN THE FIELD 
T received your hook OFFICIAL RADIO SERVICE )M.%NT AL 
and I rind it is an yet the hest hook I inane found In tills 
field ,d radio. That are well íostlfied In that this I the 
veer 

In the publishing 
manual.. 

future 
w1,11 

nks 
you 

radio which) are sure of 
great fete- drys- W11.1.1.1 It. BROWN, Brown Radio Service, 
1010 Buckingham Street. Toledo, Ohio. 

WORTH A GREAT DEAL MORE 
Reef bed your ropy of OFFICIAL RADIO SERVICE SIAN -1'AL 
and am greatly pleased uüh s It I. worth a great drat 
noon- Ivan it rents.- IHAROLD11 

same 
I Eli. 41 Rutland .Ise, 

rlington. N. J. 
A VERITABLE GOLD MINE 

t rweRed the OFFICI.ti. RAPID SERVICE MA]T'AL. I 
and well pleased. It I lerit able gold mine for the Senkte 
Alan.- ELT:ENE Itl\YOItD. Arkansas City, Kansas. 

MAGNIFIQUE 
Re,'d en my nay of the OFFICIAL. R.%D1O SERVICE. 
NIA N '.\I, this A.M. ''She Is what you ° call hito Mag- 
nmque! Eg,pdsfie "' A Lithely aid for the troubled tel,. 
Thanks. -E. 11011'E, 1115 W. Dauphin, Philadelphia, PL 

HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 

Over 1,000 Illustrations, Diagrams, etc. 
352 Pages - 9 by 12 inches - Weight 3 lbs. 

MAIL COUPON 

TODAY! 

Prepared Especially for the Radio Service Man! 

GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. 

As per your special offer, I enclose herewith $3.50 
for which you are to send nie, postpaid. one copy of 
the OFFICIAI. RADIO SERVICE MANUAL. 

EC-231 

Natie . 

Addl.( 

Oily ..... . . State 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe Mese rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 

only one side of the paper. List each question. 
Those questions which are found to represent the greatest general interest will be published here, to the 

extent that space permits. At least lire :reeks must elapse between the receipt of a question and the 

appearance of its answer here. 
Replies, magazines, etc., cannot be sent C. O. D. 
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication," to avoid misunderstanding. 

"CLARION, JR., MODEL 60" 
MIDGET SET 

(105) Mr. A. 1:. ('arrig. Muskegon. Mich.: 
(t).) The schematic circuit of the Transformer 

Corporation of America's "Clarion, Jr." midget 
was shown on page 408 of the January, 1931. issue 
of RADIO- Caner, but without constants. Are the 
values available.? I'lease print them in RADIO. 
(' RA I r. it the answer is in the affirmative. 

Fig. Q.107A 
Original circuit of the I l'albert "Penetrola" a 
shielded signal booster for connection to the 
"Ant." and "God." posts of any .standard re. 
reirrr. The condenser N.C. must be properly 
balanced for neutralization of this R.F. amplifier. 

(A.) Following are the values of components 
shown in the circuit of the "Clarion, Jr." radio 
receiver. The following reference letters appear 
in the diagram mentioned above, and previously 
printed: Tuning condensers Cl, 420 mmf.; C2. 
C12. 0.1 -mf.; C.i, CIS, 0.24 -of.: C4, C9. 0.3 -mf.: 
C5 (tone control), .0005 -mf.; C6, C10, 1.0 mf.: 
C7, C9, 1.5 mf.; C11, 0.4 -mf.; C13, C14, 12 mmf. 

The resistors have the following values: RI (vol. 
tune control), 25,000 ohms; 122 -1. 167; R2-2, 13,400; 
R2-3, 8.200; 122 -4, 4.000; R3, 40,000. 

KNIGHT "8/9 A.C." RECEIVER 
(106) Mr. George Haag, Martins Ferry, Ohio: 

(Q.) Please show in an early issue of RA,,lo 
CRAFT the schematic circuit, with constants and 
color code. of the Knight "8/9 A.C." set. The 
receiver uses five '26s, a '27, and push -pull '71. 's; 
also, there is provision for connecting the line side 
of an A.C. dynamic reproducer to the lightdine 
connections within the set. The Knight "8/9" is 
being offered by several different companies. 

(A.) The schematic circuit of the Knight "8/9," 
with all data, is shown in Fig. 0.106. It is manu- 
factured by a Chicago company; but is being han- 
dled under the "Knight" trademark, and several 
private brands, mostly by mail -order houses. 

SCREEN -GRID "PENETROLA" 
(107) \Ir. J. A. Frederick, Portland, Ore.: 

(Q.) Is it possible to modify an old battery 
type "Penetrola," using a type '01A tube, by re- 
placing this with a screen -grid tube? Please show 
the simplest way of making this change, if practical. 

(A.) 11y modifying the wiring of the original 
"Penetrola,' or external R.F. amplifier (booster 
stage). shown in Fig. Q. 107. \, to conform with 
the screen -grid circuit shown in Fig. (1.10711, little 
difficulty should be encountered in obtaining the 
desired result. 

It will he noted that the screen -grid tube will 
require a plate potential of 135 volts, for best re- 
sults. Also, there has been added a binding post 
for the 45 -volt tap, required for the screen -grid. 
The control -grid (cap lead) connects to wires for- 
merly on the "G" post of the socket. As the dotted 

lines indicate, the neutralizing condenser N.C. is 

to be removed. Also, the return lead of the grid 
leak is to be moved from the Marnent side of the 

rheostat to the battery side; and another resistor. 
R. is added to the circuit to sufficiently reduce the 

"A" voltage (which should be checked by an accu 
rate meter); the old rheostat, acting as combined 
filament control and "C" bias regulator, is to be 

Fig. Q.10713 
The "Penetrola" rearranged to use a '22 instead 
of an '01.4; the same antenna coil is employed, 
but the extra rheostat I? is ncedrd to reduce 
filament voltage and pier proper bias. V.C. is 
eliminated; the two nero bypass condensers 

should be 0.5 -mf. or larger. 

left in the position of hest sensitivity. The bypass 
condensers may be of about 0.5 -mf. capacity. 

\\'hether the ground connects to "A+" or "A -" 
depends upon the ".\" connections found in the 
particular receiver with which the unit is to lit 
used. 
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Fig. Q.106 
.4 schematic circuit of a popular receiver. sold as the "Knight 8/9," and under other names: it may he found desirable to add condensers shown in dotted 
tines. C2, to check audio oscillation, will cure a high -pitched whistle in some cares; C3 may be required in some instances to improve tone quality. 
An open in its 60,000 -ohm resistor will be indicated by lack of voltage on the detector; an open in tlic 5000 -ohm resistor, between posts 11 and 12, by 

tack of voltage on all but the power tubes. 
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Earliest Radio -Recording 
(I'o fl tinned from ¡mile 469) 

In March, 1913, this system of high -speed 
recording, and slow -speed reproducing, by 
means Of the telegraphone and audion am- 
plifier, was installed for commercial work by 
the Federal Telegraph Company between 
their San Francisco and Los Angeles sta- 
tions. 

Speeds up to 90 words per minute were 
thus handled. 

In the fall of 1912, Logwood and C. F. 
Elwell, chief engineer of the Federal Tele- 
graph Company, installed for the U. S. Navy 
at the Arlington station a complete three - 
stage audion amplifier- telegraphone record- 
ing outfit, which was purchased by the 
U. S. Navy. 

In the spring and summer of 1913, the 
writer spent several months in recording 
voice and music on the telegraphone, using 
of course the audion amplifier both in re- 
cording and reproducing; having in mind to 
use this method for synchronized talking - 
pictures. 

All of this work was so long ago, prior 
to any attempt to electrically record radio 
or voice on phonograph cylinders, that until 
I read Mr. Washburne's interesting article 
I had almost forgotten these historic inci- 
dents of 191.2 -13 in California and Washing- 
ton. Very sincerely, 

We are very glad to publish this inter- 
esting bit of historical material from Dr. 
de Forest. However, the story, "Home Re- 
cording of Radio Programs and Speech," 
in the December, 1930, issue of Itemo-CeArr, 
was written only along the lines of amateur 
experimentation and did not take into con- 
sideration work which might have been done 
at a prior date in development laboratories. 

In this connection Mr. Charles E. Apgar 
remarks: "The letter from Dr. ale Forest, 
containing his kind continent on the work 
I did in 1913 on recording high -speed tele- 
graphy and reproducing it at a slower speed, 
thus rendering it intelligible, came as some- 
what of a surprise; for I was not aware 
that elsewhere high -gain amplifiers had been 
put to the sane use, and as far back as 
1912, at the Palo Alto laboratory of the 
Federal Telegraph Company. 

"However, this work was undertaken by 
a well- equipped laboratory, with a com- 
mercial motive. whereas I was attacking the 
problem, at a later date, (in my home) from 
an amateur standpoint, and with no expecta- 
tion of financial gain. 1)f course, for some 
time now, we have had laboratory recordings 
of radio programas; but only within the last 
few months has it become convenient for the 
anuteur to record these programs. 

"Again, it is interesting to observe that, 
while Dr. de Forest used a high -gain am- 
plifier for his experiments, the recordings 
were made magnetically on the steel wire 
of a telegraphone; and not, as I did it, and 
as it is clone today in home -recording, on a 
phonograph record sensitive to the vibrations 
of a recording stylus." 
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Llrensed 
l'nder 

Latin-White 
and RCA 
Patent 

ELECTRAD C-250 
AMPLIFIER 

Push -full Type 
Provides 10.35 watts 
undistorted output 
with input volts .3. 
Utilizes o n e 224, 
two 250 and two 281 
tubes. Completelyas- 
sembled. List Price 
(Less Tubes) 5135.00. 

High Quality 
AMPLIFICATION 

At Low Cost! 
With the New EI EÇ TRAD- LOFTIN WHITE 

Direct- Coupled AMPLIFIERS 
THE radio world has long needed 

the advantages of a perfected 
amplifier using the revolutionary 

Loftin -White direct -coupled system 
with high output and wide general 
adaptability. 
The Electrad Loftin -White Amplifiers 
are the answer. The C -250 (illus- 
trated above) and its companions, the 
A -250 and the A -245 provide the 
notably high quality output, general 
stability, low initial cost and operating 
economies for which the Loftin -White 
system is famed. 
These Electrad Amplifiers are thor- 
oughly engineered and built of high - 
quality components. They offer a 
range of power suitable for present - 
day needs. 
They are readily adaptable to all usual 
requirements of sound amplification 
from microphones, phonograph pick- 
ups, radio tuners, - in fact, for all 
types of amplification of audio 
frequencies. 

Mail Coupon for Circular con- 
taining detailed information 

about Electrad Amplifiers. 

175 Vartek St.. New York. N.Y. 

ELECTRAD 

r 

ELECTRAD 
A -250 

AMPLIFIER 

Provides 4.6 watts undistorted 
output. Utilizes one 224, one 
250 and one 281 tube. Com- 
pletely assembled. List Price 
(less tubes) $87.50. 

ELECTRAD 
A -245 

AMPLIFIER 

Provides 1.6 watts undistorted 
output with one 224, one 245 and 
one 280 tube. Completely as- 
sembled $40.00, or in kit form 
$35.00 (less tubes.) 

ELECTRAD, INC., Dept. RC -2, 
175 Varick St., New York, N. Y. 

Please send technical information about 
ELECTRAD Amplifiers. 

Check here for literature on complete 
Electrad line. 

Name 

Address 

City State 

1 

BACK ISSUES OF 
RADIO -CRAFT can still be had 
at the regular price of 25 cents. 
If you are in need of any copies 
for reference or servicing work, 
mail your order with remittance to 
RADIO -CRAFT, 98 Park Place, 
New York City. 

LOFTIN -WHITE 
LICENSED- - 

Direct Coupled Amplifiers 
for 

Phonograph, Radio, Recording 
and 

Public Address Systems 
Midget -Amplifier with Tremendous 
Power and Perfect Frequency Curve 

List Price $45.00 

SOUND SYSTEMS, Inc. 
Amplifiers for Every Purpose 

1600 BROADWAY, NEW YORK 
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No. 245-A 

Set and Tube Tester 
Newly designed to meet the servic- 
ing needs of all types of radio re- 
ceiving sets. Used by experts. 
Adaptable for every kind of socket 
test. Also continuity of circuits, 
A.C. - D.C., and all tubes including 
screen -grid and rectifier. Checks 
line voltage. Charts for resistance 
and capacity with full instructions 
furnished. Accurate. Compact. 
Simple to use. Durable steel case 
finished in beautiful baked enamel. 

$12 
NET to No. 245 -A 

Dealer No. 400 

$20 List Each 

At Your Jobber's -If not at your 
jobber's we will ship direct 

Counter Tube Tester 
A new tester that gives dealer and 
customer the required tube value 
information. Mutual conductance 
test all tubes, including the new 
2 -volt tubes. Simple to use. Ac- 
curate. Dependable. Connects to 
A.C. supply. Attractive baked 
enamel finish. All parts shielded. 
Complete with up -to -date tube chart. 

Send for Catalog - Order Your 
Testers Now 

Readrite Meter Works 
Established 1904 

17 College Ave. Bluffton, Ohio 
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Operating Notes for Service Men 
(COO iernvJ froaaa im¡/ I59) 

reducing the effective resistance to 200 ohms. 
It will often he necessary to experiment 
with this value; an Electrad resistor of the 
¡aljustailc -end tpe, with a maximum of 

ohtn.s, may hr used conveniently. Ad- 
justment of the WI'. compensator and, 
sumutlines. the oscillator trimmer at the 
extreme right, will he needed. 

ln these models and the "tit." an open 
oscillator grid leak will sometimes cause 
unsLlhle operation, :nul oscillation. The 
tnlue is not critical; usuallt, about 40,000 
or 51I,IJn1) ohms. 

No. 1 on the audio filter unit, and tape it 
well. The black wire which runs to terminal 
7 on the condenser block should then he un- 
soldered front this ,nul eonnectecl to the red 
wire, which is removed from terminal Nn. 
3 on the audio filter. Then a wire, soldered 
to the relueatcil tip ,lack, should be run to 
the plate of the :milk; tube. Often the slate - 
colored wire, soldered to the plate prong. 
has ¡wen disconnected ;out taped. These in- 
structions, thus detailed, are given to oh%i- 
ate disturbing the cabled wiring of the 
receiver. 
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TO DET. HEATER 

Fig. 2 
touil. o r¡Il,itirr (C) ,.j tic "!1i.Rrsauators" or óaodfass 5/trr.c of the orre .ltromóen; 

a111l.,,ll oa/'l.t "ia" a,,,! 'II rCt,l,lat, tllr amor;lt of si,:oot f!;:I. I/ these .short to the 
shields, sipoals disappear. 

St rom berg -Carlson 
R'ith the &trumberg- Carlson "635 . \.C.:' 

the use of n dynamic speaker whirls is 
not of the hest is apt to result in distortion 
and lad: of volume. Usually, the A.C. dy- 
n:uuie reproducer incorporates an 'output 
transformer- which matches the impedance 
ut' the uice coil. The receiver named, how - 
etrr, h:I, a choke- and -condenser output de- 
sire, of a familiar type. The combination, 
therefore, of the unit with the transformer 
built into the speaker caused a drop in 
yu1111111 which could be remedied only by 
rewiring the chassis of the receiver tu place 
the primal% of the speaker transtornwr 
directl in series with the plate of the power 
tube (Fig. 1). 

: \t the rear of the chassis, two tip ,jacks 
oar provided, fur (u11m(-thin to a speaker; 
one is grounded to the chassis, from which 
the other is insulated. 'l'o rewire the out- 
put, it is necessary to insulate this last tip 
jack; tinsultler, and tape well, the wire 
which leads to it. Then remove the jack; 
it cannot be used in the saune hole, because 
there is not romano for insulating washers, 
but between ur near the two hum-balancers, 
there will he found n small, unused hole. 
Fasten the jack into this, properly- insulated. 

'Pile next step is to remove the red wire 
from the "Il +" terminal of the output 
choke, and the black wire from the "P" 
terminal of the saune unit. Couple and 
solder these two leads, and tape the joint 
well. Unsolder the black wire from terminal 

l'he Shnutherg-Carlson "1642 . \.C:' has an 
output transformer, built into the chassis, 
with terminals at the rear; one side of this 
unit is at ground potential. This chassis 
is often used in a console belonging to the 
customer, and with a d mimic speaker of 
another make. Since these speakers often 
Irtve uue silt- of the vuiee coil grounded to 
the frame, cane must be taken that the 
speaker frame is not grounded to the chas- 
sis; or it may happen that the grounded 
side of the vuiee roil will be connected to the 
wrong side of the outlutt transforitcr -thus 
shorting the coil. 

In the "stir Strnuiberg- Carlson, trouble 
may be enrnuntereal with the visual tuning 
meter. If the indicator does not swing over 
far enough for accurate tuning, a check of 
the second and third sereen -grid lt.l'. titles 
si ill usually disclose the defect. : \t other 
times. the indicator will swing over to the 
left, withunt giving a reading; checking the 
cathode h% -pass will slow the trouble. The 
meter will seldom fail to read if the set is 
operating etlieiently; hut if the 390 -ohm 
biasing resistor is open, the ureter will not 
register. 

in the new models ( "10" and "11 "), the 
same uunnsfacturer employs a novel hand - 
pass coupling arrangement, called the "Ili- 
Resonator." There are two of these; the 
aerial is coupled to the first '2.4 11.F'. tube 
by one; the second 1t.F. tube to the third 
Iry another. liarh eoupler is tuned by two 
%ariaitl - condensers. The diagram shows a 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1931 

condenser of small capacity coupling each 
pair of tuned circuits (Fig. 2). Lack of 
signals has been traced to these small con- 
densers (which are nothing more than 
screws through the shields) shorting to the 
chassis. It is necessary to remove the shield 
from the condenser gang to determine this. 

Other Makes 
A short time ago, a Sparton "301 A.C." 

receiver gave much trouble, and many serv- 
ice calls were made to eliminate the distor- 
tion and rattle in the dynamic speaker. This 
unit was taken back to the shop, to re- 
place the cone; and the Service Man who re- 
turned it could not complete his task satis- 
factorily. After the speaker was connected 

to the set, analysis of the hitter showed low 
plate voltages on the '50 push -pall ampli- 
fiers. New '50s and '81s were rushed to the 
spot and inserted; but to no avail. Finally, 
it was found that the field coil of the dyna- 
mic was wrongly connected to the set chas- 
sis. In this lel, the output transformer 
is located in the reproducer unit; while the 
field coil is used as a choke in the per 
supply filter, and connected, through the 
other, to the center tap of the high- voltage 
secondary winding on the per trans- 
former. it this coil is reversed, then the 
power stage tubes will receive only about 
110 volts; and this mistake may be made 
if the paint on the terminals is scratched 
so that the colors are not discernable. (Fig. 
3.) 

In a Majestic "90 A.C.," fading puzzled 
a number of Service Men until, after chang- 
ing tubes and making all possible tests, they 
examined the nuts fastening the receiver's 
cable plug to the power -pack terminals. 
Vibration caused the plug to shift, and 
caused the fading. In this and similar 
models, it is wise to tighten every nut in 
the pack, to :void future calls and dissatis- 
faction to the owner. 

In the Brunswick "31," trouble may be 
experienced with the combination 25,000 - 
ohm volume control and switch, which clean- 
ing and treating with Nujol will out remedy. 
It is hest to replace this part with the newer 
type of volume control obtainable from the 
manufacturer. 

In the Koister "K20" models, thrown on 
the market in great numbers, difficulty is 
most frequently encountered with the ''start- 
ing howl," which occurs when the line switch 
is turned on and the '27 detector starts to 
heat; this is clue to the unequal rate of 
heating between the '27 detector and the '26 
first audio. Inserting a quick- heating '27 
shortens the duration of this annoyance, but 
sloes not eliminate it. 

A remedy is to connect a shall 100,000 - 
ohm carbon resistor across the secondary of 
the first audio transformer; this will not 
materially reduce the vol of the set; 
but it will remove the starting howl, and, 
incidentally, lower the hunt level consider- 
ably. 

WRITE -DON'T WAVE 
TilE problem of eliminating noise in 
broadcast studios has been solved, as 

regards inter -staff communication during 
programs, by the installation of telauto- 
graphs in several N. B. C. studios. It was 
necessary to develop for the purpose a new 
type of instrument which is silent both me- 
chanically and electrically. 
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The Two Most Modern Books on Radio Repairing 

NOW READY 
PRACTICAL 

TESTING 
SYSTEMS 

by 

JOHN F. RIDER 

The most complete compilation of 

modern and successful testing systems. 
Capacity, inductance, resistance, ampli- 
fication constant, plate resistance, mu- 

tual conductance, continuity, oscillators, 
test bench panel, A.C. and D.C. tube 
testers . . . in fact every thing a 

service man needs. Radio frequency, 
audio frequency, modulated and un- 
modulated oscillators. 

Schematic diagrams with electrical 
values so that you can build your own 
units. Complete in every detail. 

160 pages. 99 illustrations. 
Printed. Bound in stiff 
canvas b i n d i n g . Gold 
letters. 

Price, $1.00 

A text book for a $1.00 and not 
a $1.00 text book. Get your 
copy now. 

PRACTICAL 
RADIO 

REPAIRING 
HINTS 

This book is the result of a great deal 
of investigation and research to de- 
termine average replacement values in 
radio receiver and associated equipment. 

It contains replacement values for con- 
densers, chokes, resistances, etc. It con- 
tains many handy reference tables which 
will save you much work. No theory. 
All facts, hints and kinks. Explanation 
of direct current receivers. Everything 
the most modern. 

A complete explanation of peculiarities 
in commercial radio receivers, automatic 
volume control operation, the most mod- 
ern power supply arrangements. Illus- 
trations of how radio manufacturers 
employ different units. 

Hints and kinks about practical repair- 
ing. Simple and effective means of 
rapid testing. Worth many times its 
cost) 

250 pages. Plentifully ills. 
trated. Printed. Bound in 
stiff canvas cover. Gold 
letters. 

Price, $2.00 

These books are sold with a money back guarantee 

RADIO TREATISE CO.. INC., 1440 Broadway. New York City. 

Enrlused find $2.00 for which you will send me Rider's Practical Repairing Hint,. 
Encl'iscd find Si. no for which you will send me Rider's Practical Testing System.. 

C.O.L. Send Rider's Practical Repairing Hints and I will pay uosnnan all ,harges. 
C.O.L. Send Rider's Practical Testing Systems and I will pay postlnao all ,ii.,rgr.. 

If I am not satisfied I will return the book In good condition within S days after receiving saws and 
get my money bark. 

Narre 

Address 

City - 
PATENTS 
TRADE -MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing your invention to 
anyone send for blank form , Evi- 
Dr.NCr. Or CoscerrtoN" to be signed 
and witnessed. 
LANCASTER. ALLWINE & ROMMEL 

(Registered Patent Attorneys) 
475 Ouray Bldg.. Washington. D. C. 

Originator, of forms "Evidence of Conception" 

':1 LLe 

Dealers 
Servicemen 

We are headquarters for JEWELL 
and WESTON Testers, Set Analyzers 
and Meters. 

LOWEST N'HOLES.1LE PRICES 

Mail Orders Promptly Filled 

SUN RADIO CO. 
64 Vesey St. N. Y. City 

I 
i i \\\\ ,.\\,00v 
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LAST APPEAL 
at Prepublication Price! 

S. Geriisback's Radio Encyclopedia 
Second Edition Completely Revised 

THE first edition of t:. Radio Eucaclu,edia- 39.au0 copies -is completely sold out. The first 
printing of this famous First Encyclopedia of Radio ever published has been totally consumed. 
A new edition is now in preparation. It will 1w issued in January. 1931. 

This new edition will represent not only a complete revision of all the material in the 
first, but much valuable new information has been :Advil, making the new volume about twice the 
size of the former. 

A vast amount of new material has been collected and arranged. and is incorporated in the 
forthcoming edition. This new data covers all the momentous innovations and improvements in 
radio construction and technique which have developed since the tint edition cane uff the press. 

Some of the new subjects are: 
Short wave sets, circuits, coils, etc, 
Receiving sets, all types; battery, A.C., D.C.; modern superheterodvnes; home recording equipment. 
Power supply systems; all types, including "B" eliminators and systems used in all types of A.C. and D.C. electric sets. ' 
Television. The latest development with complete descriptions of all types of apparatus and circuits. 
Sound Pictures :,:al Public Address systems. Complete circuits and descriptions. 
Transmitting systems. Huth short wave end broadcast. 
Testing Apparatus and Instruments. Invaluable to the radio dealer and serviceman. 
Trouble Shooting in modern radio sets, thoroughly covered by text and pictures. 

And last but not least there has been added a section of important tables, indispensable to the 
radio constructor, serviceman, professional, designer, and amateur; among these tables will be found: 

Complete vacuum tube charac- 
teristics. 

Tables of voltage: at different 
sockets in modern sets. 

Resistors, and values employed 
in voltage dividers and how 
they are calculated. 

Coil and condenser data, show- 
ing the Size of coils required 
with different condensers for 
a given wave length band. 

Voltage regulators -for fluctuat- 
ing line voltages. 

Wavelength and frequency con- 
version tables. 

Power consumption of standard 
radio sets. 

Sound absorption of different 
materials. 

Condenser replacement table. 
Wire tables. 
Radio set table, listing all 

known receivers by makes, 
style numbers, types of sets, 
tubes used. 

Etc., etc. 

Sidney Gernsback, 
88 Park Plate. 
New York City. 

I eladu hr riot c° ns, for tthirh sou are to a.1 
pt.dd a rho ntniletely res -ed awl enlarged .rnd edlti.n of: 

S. Gernsback'. Radio Encyclopedia 
per -wally autographed by on. :mI with m' mane 
,tamped In gold on the cana a. Per tour -oolat l,re- 
publlranou offer. 

I nnd,rml that thl: bn,k all' he patldlshe'I ht 
.la,nr:n,. ltl'i. and that rid+ ..sala! .titr slit nn hcer be aallable ange the book I. I. 
(Te I,e Gold stomped -Print ens. ale' le avoid tul- takr 
:adress 

CUT State 
a0 -^_31 

The new Radio Encyclopedia 
will be a book of the saute size 
as the first edition -9 by 12 
ii cha-s- printed on heavy dur- 
able paper. The number of 
pages is doubled. The binding 
still be in semi -flexible red 
morocco ke ratol, gold stamped, 
se;tit marbled fly -lea ves, and 
the text will be printed in large 
..a.ily readable type. 

SPECIAL OFFER 
The price of the second edition 

of S. I ;ernsback's Radin Encyclo- 
pedia will be $3.08 upon publica- 
tion; but as an inducement to those 
who wish to order the book now, 
a special pre. publication price of 

is being offered. 
This special offer will positively 

be withdrawn as soon as the book 
is issued on January 31, 1931. 

The new book still be one of the biggest 
value: t vet' offered. Thousands of the pur- 
chasers of the first edition declared that they 
could not see hose such a voluminous, elabo- 
rately printed book could be produced and 
soli at so low a price. The second edition will 
represent three times as much value. Money 
refunded without question if you are not 
satisfied! 

EVERY SUBSCRIBER TO THIS PRE- 
PUBLICATION OFFER WILL HAVE HIS 
NAME STAMPED IN GOLD ON THE 
COVER OF HIS BOOK, AND HIS COPY 
WILL ALSO BE PERSONALLY AUTO- 
GRAPHED BY THE AUTHOR. 

l'te the enupnn at left. Mail it now -not 
only to save money. but also to make sure 
that 5,11 get your book frotis the first printing, 
mhiil, ccill he limited. 

February, 1931 

Television and Service 
((',,,booed from pupe 458) 

new develupuleut amer new life for the radio 
industry, tetesision cannot be kept from the 
public- -no Matter bow elementary the form 
of transmission and how far from perfect 
the image truly appear. 

Now is the time for all Service Men to 
become interested in trietisinn; to earn' on 
all sorts of experiments; to determine the 
operating characteristics of various foriiis of 
amplifiers, recommended as suitahle for 
teletis reception; to improvise carious 
methods of maintaining constant motor - 
sperd when synchronous motors ai'e not 
:n aihable; to study the operation of gas- 
tilled hinip s, the operation and troubles in 
short -wave receivers; to experiment with 
tined- radio -frequency short -wave systems. 
Tiare lost will be money lost. 

RADIO RETAILERS' EXAMINATION 
S1a1CiC1: 311 :N, in this country, have de- 

l.) that radii nta nufiR'tttrers should 
test dealers for their technical, as well as 
financial, qualifienttuns. In I:ngl;uul, how- 
ever, where the competitive conditions force 
very active trade cooperation, radio retail- 
ers themselves are demanding it. 

'l'Ite Birmingham branch of the Wireless 
Retailers' Assuciat' has prepared "a rea- 
sonably simple set of questions on battery 
charging, Ohm's Lan', fault finding (i.e., 
trouble-shooting) on straight sets, knowl- 
edge of correct values for associated com- 
ponents, effects of varying plate resistance 
on performance of tubes, etc.. etc.; and then 
added certain 'honors" sections (optional 
r¡mexl¡uns) on advanced theory, dealing with 
multistage lt.h. work, electric sets, power 
amplification and the like." Then, says its 
chairman in ;a letter to 11'irelexa ll-orld. "at 
dealer will he aide to pass the examination 
if he is capable of running at service depot 
at all." This association. at least, is work- 
ing to ensure that "the man in the street 
shall have evidence, before entering a shop, 
that the owner has sufficient knowledge to 
give him assistance or technical advice he 
needs." 

It may be observed that the British re- 
tailers are actively endeavoring to ciinaititite 
the spare-time set builder ar services', whom 
they describe in all their literature as "t he 
di, hider ;' and to prevent his purchase of 
supplies from the manufacturer. Brut, on 
the other hand, they recognize their own 
duty to give efficient technical service on 
all products sold by them. 

SEVENTY MiLLiON TUBES 

T I'1iE sales in 1929, estimates Good 
\-etix, house organ of the I{C.1 Radio- 

trots C'o., amounted tu 31,5(111,10111 accompany- 
ing new set s, and :17,.51111,110(1 as replacements 
sold by Service 31en and dealers. In the 
years 1924, 1925, and 1927, commercial sets 
were produced in such numbers that sales 
of tulles with sets many tinges exceeded 
separate sales; but in 1931;, ,is in 1928 and 
1929, the reislacenm'nts were mud) greater 
in number. The percentage of these com- 
pared to complete -with -set sales increased 
from 109 in 1928 to 119 in 1929. .1pptoxi- 
nudely 50 per cent of the tube renewal sales 
are today made by the Service 31atn,' says 
(.null \ e c'x, coilllticnting on these figures. 
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Leaves from Service Men's Notebooks 
(! 'on l jail ed frow I,nar -4ti1) 

Using a potentiometer of this tv w, con- 
nected in titis manner, will control the vol - 
nine effectively, even when the location is 
close to it powerful stlti.in, and still main- 
tain the full sensitivity, of the set for (lis- 
tant reception; for, al. the arm is turned 
toward the grounded side, the resistance !w- 
hetter' the antenna and grid is increased, 
while the antenna -bp- ground resistance is de- 
ereatsetl and, of course, vice versa. 

CORDLESS SOLDERING IRON 
By H. R. Wallin 

WTHEN one is using an electric solder - 
ing iron. especially in wiring radio sets, 

the cord of the iron is usually in the way; 
yet at times it is not long enough. 

To prevent this annoyance, the connec- 
tion shown in the sketch was used; it is very 

ELECTRIC 
SOLDERING 

IRON 

PRONGS FITTED 
TO BOTTOM 
OF HANDLE 

SPRING 
COVER- -' 

O 
4 

SOCKET AND 
COVER. TOP 
VIEW 

SOCKET AND 
BOX FITTED 
TO UNDERSIDE 

OF WORKBENCH 

IMP 
I nwmmwntf 

By inserting the 
socket to keep it 

Fig. 3 
soldering iron into a fixed 

trot, it may be used without 
a cord. 

simple to rig up. A standard 110 -volt socket 
is set into the top of the bench, by cutting 
a l ule to lit. A flat metal-plate cover is 
set over this hole, to prevent dirt from 
falling in; a spring should be used on this 
cover, NO that it will close automatically. 

Into the handle of the soldering iron, two 
prongs are fitted and connected to the 
terminals of the wires. 

For heating, the soldering iron is set up- 
right into the socket; and when needed for 
use, it is pulled and and brought to the 
work. Where contin s work is necessary 
two irons may be used. The heat will be 
retained in the iron for some time. 

NEW VICTOR MODELS 
By J. G. Sperling 

Ithe new Victor models, the "35" and 
others shown in last month's Radio Serv- 

ice Ihata Sheet (No. 33), there is no variable 
hum adjuster. If there is abnormal hunt, 
inspect the '45 center -tap resistor (1(15) 
which is immediately underneath the '45 
sockets. The '24 center -tap (B11) is un- 
derneath the terminal connection board; 
each has a resistance of 55 ohms. Bad de- 
tector and A.F. tubes, and open connection 

to ground will cause 1 . Watch the 
o.l -oafs condensers in the chassis. 

If there are no voltages in the set, in- 
spect the fuse. It is located in a small box 
on the left of the amplifier, looking from 
the hack, and is of the its,- ampere auto type. 

The adjusting screws for the tuning con- 
densers are found underneath the small cir- 
cular plate, which is screwed to the east - 
iron plate on the chassis. 'There are live 
sets r't' live strews, une set for each eon - 
diaise, and one adjusting screw for each 
frequency. 

The long narrow rectangular cover on 
the right side of the amplifier contains the 
terminal ,trip. the connections Of which are 
shown in the Data Sheet. .A rnhle leads into 
this box. All screw -terminal connections 
should Ire tight. or trouble will occur. 

In the phonograph models, there is occa- 
sionally a case where the tor refuses to 
start. In nine tintes out of ten, it is be- 
cause the switch Inside the motor is not 
Milking contact. This switch has :t long 
thin aras, and one end rests upon a stud or 
('roger near the front of the set. This state- 
ment also applies to last years models. 

This writer has lately pletetl the de- 
signing of a new, complete set analyzer. It 
embodies the new coppr -oside- rectilier me- 
ter; has six voltage and six milliamutcter 
and ammeter ranges, controlled by as single 
switch. There is an ohmmeter of three ran- 
ges, at A.C.- operated tube tester with an os- 
('illatiun- testing feature, and a modern It.F. 
oscillator. This oscillator will work at five 
frequencies in the broadcast hand, and at 
the low frequencies for use with the mod- 
ern superhtterudynes. 

AND NOW, WOMAN -MADE STATIC! 
By Russell L. Woolley 

U(ADO \I('.\1. as it (nay seem, the in- 
creasingly colder weather reminds me of 

an unusual, yet comparatively simple, pro- 
blem that Inv service partner encountered 
one cold. dry day last winter. 'l'he laud' 
who telephoned the call to the shop said 
that she had received a shock every time 
she turned her radio set on. When the 
Service flan arrived at her horuc, he too, 
received it shock; and he removed the es- 
cutcheon plate expecting to find the "hot" 
side of the A. C. wiring to the snap -switch 
touching the metal. But it was not. 

Ile received the shock, however, the first 
time only that he touched the metal front 
plate; and none afterward, as he handled 
the escutcheon, while removing it! Ile 
thought this to be curious, but nevertheless 
called the lady of the house and told her 
everything was O. K., that she would re- 
ceive no more shocks. She came out of the 
kitchen, walked across the thick Persian 
rug which covered the floor, and let out a 
big whoop as she touched the escutcheon. 

However, in spite of the difficulties in- 
volved in explaining n phenomenal happen- 
ing to a woman of foreign birth (or any 
woman, for that scatter) he finally convinced 
her that her shuffling across the thick rug 
on a cold, airy day, had caused to collect a 

charge of static which discharged from her 
both to the metal escutcheon plate. 

. . Here's the 

RADIO 
TRAINING 

you've been 
waiting for 

Why envy the man who knows radio...who is able 
to assemble and repair fine sets... who knows the 
.'why" and the 'Show," the theory and the practice 
of radio? 

You, too. can learn about radio servicing. operating. 
rad io telephony and telegraphy, broadcasting... rad io 
in all its branches. 

Learn at Home, in Your Spare Time 
In order to make it easy for every man to study radio, 
RCA Institutes, is now training men in every branch 
of radio... So that men can get this training at bonne 
in their spare time, or at any of the resident schools 
throughout the country. 

The RCA Institutes complete Home Laboratory Train - 
i ng Coursegivea you thorough and reliable radio train- 
ing. You progress easily. step by step. and you receive 
with your training the complete RCA Institutes' 
Laboratory equipment -a modern outlay of apparatus 
furnished to every student, enabling you to solve 
radio problems. This is the logical way for you to ac- 
quire in your spare time the commercial knowledge 
and ability required by the radio industry. 

/tome Training Course by America's 
Oldest and Foremost Radio 

Training Organization 
This home training course and laboratory equipment 
are backed by more than twenty years' experience. 

Send for this FREE BOOK Today! 

Learn the facts about the radio industry...all about 
the opportunities in radio... about RCA Institutes 
and the staff of RCA Institutes instructors who train 
you. This book should be read by every ambitious 
man who wishes to train for the future. Forty pages 
of pictures and text. Describes in detail the training 
that has placed thousands of men in responsible 
positions in radio. 

RCA INSTITUTES, Inc. 

RCA INSTITUTES. Inc. 
Dept. Ni "2 ' Varlck St.. New York. N. Y. 

Gentlemen Please send me your FREE 11). boas book which tells 
about the many importun itiee in Radio, suc about your famous labora- 
tory method of radio instruction at home. 

Add., 

Oc. 
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Dr. T. O'CONOR SLOANE 

Will Teach You at Home! 
10\I: \\nn I \N lit :\I \Nn \wurrl: 

1111 Achant any !trough Iota 'il, iiI 
need duet nerd higher 11elho alhxl, and 3,111 

pre, Ions eslwrlenre or preparat ion. chemistry Is not 
.a,lrr to tinder.land than electricity or radio. Just plain 

t u. tic and ordinary ohsenat ion powers. 

Laboratory Outfit Free 
THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
, 'irgv. n s s 

the yuf to 'lab ralory, containing 
II the materials and 111,11'uulrllIs used by a full- fledged 

stow i -t. Tads working kit. which his shipped to y1,0 at 
-et et the 3111 brreuus our permanent propene. .s lonta 

,owls tined elladen cabinet rmt!alning oar 100 

lderet of laboratory appal at us oust 3hendcal supplies. 

We Can Teach You At Home 
Onr faculty knots Just hew to ou Into a skilful 
laboral ors worker. TOE HEAD *OF 01 It FT.t FF IS 
Tlt. T. O'CONOR SLO\ NE. ,neat i -I. envineer and author 
el tide repute. He has had mete than tilts of 

p,1 hill: rwpel knee. Our, r fir >uu ter a 

ea, 

o -It ion in : chendcal laboratory. and )(III dot 1111, h:1vo 

to give up wlhal .vu arte doing now r to learn it. During 
rn Ings and meek -ends t can work t to ale ton the 

Iaci noting experiments ands the delightfully Ample but 
emuprehansice lessons. 

Big Money in Chemistry 
rfEMTSTS .t RE WELT. PAID MEN. Not 01,1 will 

r trninlug help sun to get a better lob, but : corth- 
tahile tan level. You can patent the It 

nowt 
of on n dry 

Mveur 
oats and your 

chemical 
and errllaps malo mi atoms of 

iollar t t new ehower. 
tems'rnl tre then che, and magazine, are full rf m 

items hlv. 
in 
ing 

o 
chemical 

sanitary 
Ot n 11111011,- alta 

torno lr In r-tua ing.. -mal saes m111 medicinal ,nplt- 
111 paper Shag, rubber, steel, lino dyestuffs, let - 

lir In fact In rame well ken I nel ary-and hrhlud 
aril of there dlsrucvrles I:nnlsan hell-trained chemist 

%the knew how tu take advantage of topllortunlifl 

No Exaggerated Claims 
TAE iNSTITCTE DOES NOT LAINI that earn' rhendst 

iakr. lul111011 , nur do rte gu:oant re Ihat you will hunw- 
utIntlIl' gel a hob paying $111,111111 :1 scar. Itttt IIIanY 
Barr dear It :ue Ihro I. nr na .art oll' tun run nut do 
it Ion. Often 

highest 
an or Ileac ahmst ahn 

haar egin1 the tagtest ret,lgna lull, (toto ,hallt 
the "Ito beginnings, and ) outer I Ihey gut the 

Yon he break. lwhy, y Ivnrnder lr cningly, rnnl3n't as be 
ourh a '9urky" fellow You can be-hm wit hate to 
meet lurk half way. 

Get Started Today! 
IF Ynl' WOI-I.O LIE,; TO KNOW MORF. ABOUT 
CHEMIISTRY, and if v oil 

c 1 

In ) tbsi re Io 
vet eft of he Irrad -mall uf hob luxiety ml tage de. 
oo lorurr. If sun 

perhaps 
amid :bon enough m moon to heroine 

t hrml.t. and 
tomorrow 

a !:nouns so iglu cot will 
not gilt inn Il Innebon' In thud 

There 
go about It. 

the coupon le bon today. There Is no and 
no further abprslme. \ -gym c,ill be stood,. asking m to 
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Testing Equipment for Service Men 
(f1uliuued trout page 465) 

either is turned Of the other operates hide- '''urn the knob to "11 -5OOu and your meter 
pendently. For testing heater -type tubes, will give voltage tests on the 500 -volt scale 
the original rheostat is turned 'oilplctly (Fig. 51B), 

off and the new rheostat used. Fur other Now, by shifting the wire from the plate 
tubes, the new rheostat is turned euinplett'ly to the grid hole while leaving the other in 
to the left and it is in effect out of the the filament connection, and turning the 

circuit, Ica\ the other rheostat to caper- knob to "C -iu ;' you can awake voltage tests 
ate as before the change. With Ii the new un the 50 -volt scale; while, with the stone 

rheostat ill circuit, tests are ill adc in the connections. I1, shifting the knob to "C -110" 
usual went/ and the two readings are secured you can "alke voltage tests on the 100 -volt 
as with Other tubes. scale (Fig. 5C). 

Now crone the problem of testing screen- IBy means of these connections you can 

grid tubes. I took a piece of wire and also check up the percentage of accuracy 
aMelted It 1.l11) to each end. '''hen, with the of the ureter. 'l'est a known voltage, such 

tithe in the adapter (See Fig. 4) I connected :is a block of 1:35 volts of "II" battery, and 
the grid terminal of the socket to the grid note the reading. The percentage of in- 
cap at the tip of the tube. This had the Accuracy will he fairly e"nstant, and allow- 
effect of tying the ,term -grid and control- ante can therefore he wade for the error 
grid together and the meter gave readings 1,1 get true readings. I found urine to read 

in the usual wary. '''hen I found that, by about a third low "n the high- voltage read - 

shifting the clip over to the plate terminal ing, -that is, 135 volts reads about 90 anti 
of the socket, and connecting that with the 90 reads about till. 
control -grid cap, I could by pressing the Eliminating Warming -Up Wait 
two butt"us get a third rending which would Lt a distributor's service ship, where test - 
be higher than the other two. The effect of ing is being conliuuously dune with heater 
connecting the liiite of the socket to the tunes, :t useful iiuthitl is employed to keep 

grid crap of the tube and pressing Nu. 1 the tubes constantly heated and ready, with - 
button was to give the Dial .-- 1nrrent read- out any waiting after the tulles are placed 
ing with grid and plate tied together, while in the set. 

the screen -grid acted as a regular grid. A line of several sockets is mounted 
Then, when Nu. 2 button was pressed, the against the wall beside the howl), and 21.,- 

two grids and plate were tied together, and volt filament current is supplied to than 
the total space current could be read. 'l'he from a power t;itI Iirnrer. :1s the tulles 
three readings will indicate any ahntlrinality are removed from the set under test, they 

in the screen -grid. are placed ill this r:uk of sockets, where 

Utilizing a Low- Priced Analyzer they remain lighted and ready to opt rate. 
instant when inserted in the next set. 

It can he seen that, in the et rse of a 

flay', work, this idea s:nw,a a great gluon t 
of time. 

. \ 'Beetle set analyzer which I have, though 
listing at only $25, is a very practical in- 
strument, giving all the ordinary socket and 
tithe tests through the use of une .%.('. and 
une D.C. meter with a rotary switch w'hic'h 
cuts in various resistances for the different RENEWING THE SOLDERING IRON 
seder. '''here are no provisions in this in- By Frank N. Bemis 
,,truuient, however, for continuity iesting A AS they grow older, Maury- electric solder - 
and Malting separate voltage tests. ing "copperas' grow weak. Often this 

'''his deficiency,I found was very easy to is Clue to oxidization of the surface, where 
supply; and the usefulness of the device the point ,joins the buss which protects the 
has hecn very omet enhanred Fry a simple heating element; for heat is much like eke- 
plan, as follows. tricky in preferring clean contacts. 'l'hc 

First, prepare a short wire about t inclues remedy- is, of cont.,. tu remove the point 
long with one tip to he plugged into the and brighten the SIIrtarc,. Stall(' solder run 
filament connection of the t -hole adapter. into the screwy joint w help the transfer 
The filament prong of an old tube, soldered of heart to the point. Also, if the metal pants 
to the end of the \vire, served very well for of the tool, except the point, be covered 
this. Attach the other end of the wire to with wrappings of a si est os paper, much 
one sicle of the tl!_ -colt battery which is part more of the heat generated will be driven 
of the analyzer. '''his cran moulin per- to the point of the tool, instead of being 
Ina neatly attached. Next, prepare a It radiated Iiy the air, and hotter solder, with 
wire with a similar prong, and plug it in to stronger and inure quickly -made joints, will 
turc other filament hole of the adapter. A result. Some windings of fine copper wire 
third ww-ir' (a clip on either end is handy around the asbestos palper wvill hold it 
for this one) is now attached tu the "tirer snugly in place. 
sicle of the battery; the rotanv switch knob 
is turned to ".t -1iì ; and vin. have the 4i,ß,- KILLING 1IOTOR -MADE "STATIC" 
volt battery- in series with the 10 -volt scale Wireless beau stations, reeeiving wave- 
of the meter and the two test leafs. 'Phis lengths in the neighhinrhood "f 10 meters, 
arrangement (See Fig. .5,1) can nove he are subject to eonsider:lhle interference from 
used for ordinary continuity testing. The passing haro -cars, whirls radiate short - 
resistance of the meter is 100 ohms, and ex- weave oscillations fromi the ignition swstcus. 
ternal resistances can thereby be roughly In order to avoid Huis type of di stIIrtaanee, 
estimated, a screen of short conductors is sometimes 

N.M., to one of the long wires, solder hung across the road furiiing a kind of anelr- 
one of the thin legs of the old tithe and way. 'l'he etlnduetors are grounded at one 
plug it in tu the plate tole of the adapter. end and act as reflectors tu adsorb the dis- 
Plug the other long wire into the filaient tubing radiation away frail the beam aerial. 
hole at the right (facing front of tester'). -.lusnito' Wire /exe, (London.) 
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The Service Man's Open Forum 
(Iunlicuted frone page -tlil) 

Man had made a hasty decision; whether it 
was willful or not will never he known. 

It might be in order to call the reader's 
attention tut this point to the tidy isa hi lit y of 
bring honest; you might not get the ,job of 
repairing the set in question and another 
man might be called who world unconscious- 
ly prove pour dishonesty. Such an expe- 

rirnre leaves the customer under the 
i,ressiun either that you do not know your 
stuff or that you are a gyp artist; and it 
mars the confidence in all Service Men in 

general. 
It is a known fact that, in every large 

city, there are a few hammer-and-tongs ar- 
tists who think they know how to service 
radios; but this need not interfere with any 
one who has a good working knowledge of 
radio, so long as he does not make snap 
judgments. 

F. G. Pott, 
1905 Spruce, Detroit, Mich. 

GOOD SERVICE IS APPRECIATED 
Editor, R,umo- CaAFr: 

I think Mr. Grahams article in the No- 
vember issue was splendid, and he hits the 
nail on the head when he insists on good 
service and good pay for doing it. No 
store can keep all the customers that it 
comes in contact with, and our experience 
is that customers are not lost so often by 

the amount of the bill as by the character 
of the service work done and the man doing 
it. I am for more articles by Mr. Graham 
and Mr. Freed- surely a mum of much 
experience. 

It. MraaAv, Servire Mgr., 
Martin's Radio Service, 

1520 ¡toward St., Chicago, IU. 

SERVICING RATES 
Editor, R.tmo -Cs t -r: 

I have just finished reading the letter, in 
the November issue of 1tAmo- t'sArr, writ- 
ten by Louis Minutel. 

I hav-e noticed the trend of complaints 
to collie from young Service :Wen, who have 
taken up servicing through one of the cor- 
re.itun(Ienec schools. 

I tln nut think they are justified in laying 
the blona of servicing difficulties on the 
ululer men who have been in the game since 
the one-tube clays: because these men have 
had years of practical experience in radio 
and have had the necessary ex teriuencing 
and actual experience tact makes a gout) 
b;ukgruund for a radio Service Man. 

There are to lot of older Service Men 
wan have not kept up to the minute by 
reading magazines; but I think y,u will 
find that the majority ha ve kept abreast 
of the times in everything. 

I think the trouble lies in the idea many 
men get; tit t, by completing to good cor- 
respondence course in radio, they can go 
unit and immediately get all tae service 
work they e:nn do at, stay,2.1Nt per call 
and make :1t200 as week or more. 

Such idea, are all wrung. ltalio service 
Is a good string' profession; but, like doc- 
toring, merit nits, or being a good lawyer, 
it requires time to build up to good radio 
following. 

If the man who i :I,. call, at 50 cents 
is at quack or a magazine- reading ham. and 
not up to the !Mimic, he will not last very 
long in radio sent icing; because the public 
want what they pay for and if they pay 
$2.00 for a call they want ?3.110 worth of 
service -which they should have. 

If they get their mono's worth and the 
radio Lill:,, they are on your list; but if 
your job is not eulirelg satisfactory you 
lose their work. Likewise, that of their 
relatives, friends and neighbors; because 
bad news travels much fitster than good. 

Every ,job should be done to the best of 
your ability. Honesty is the best policy 
in all cases and, if you are the right kind, 
of Service )Ian and know your stuff, you 
won't have to worry about your business 
because you will get your share. 

Charge what you are worth and no more. 
Hoy. Ducot..tss, 

Ilasliugs, Michigan. 

ACROSS THE WATER 
THE following editorial expression by 

ote of the staff of Wireless 1I'orld 
(London) appears under a page headed "Un- 
biased," and the appropriate pen name of 
the writer is "Free Grid." It deals with a 

condition which is rapidly passing in this 
euuntry, where much larger and more com- 
plex receivers are generally distributed 
among the urban population, at least. But 
the implication in the last line remains 
cryptic. 

"Pit,, the Poor Service Man 
"Much acid has flowed over our carpets 

since the Ivirth of broa (lea sting gave us all 
something fresh to grouse (A titer., "grouch ") 
about; and although commercial receiver de- 
sign has made steady progress since that 
date, with one or two notable exceptions, 
un reliable service system has been organized 
by the big uanu0utnrers. Furthermore, 
they have dune little to make trouble tracing 
as straightforward as possible for the radio 
ulu et tr Ivy- the obvious method of supplying 
with the instrument a diagram of the cir- 
cuit cutpl n-euI. Nobody who has not tried it 
can fully appreciate the length of time taken 
up in working out the diagram of, say, an 
electric set by the painful process of track- 
ing each individual wire to its lair. A 
straightforward theory diagram, minus all 
Wit citing and other frills, and also tt de- 
tailed diagram would be all that would he 
needed. and these could well he nmmmted in 
some easily accessible positin, such as in- 
side the lid of the cabinet. 

"'l'he old argument that the circuit em- 
ployed is secret and 'unique' will nu longer 
hold water today. No gaud tnnnufacturer 
has anything to lose by disclosing the cir- 
cuit he uses. This old cry of 'unique circuit' 
was originally raised by certain nttmufute- 
turers of the baser sort in order to conceal 
the poverty of the land in the matter of 
sound design. The home constructor who 
cakes au foolproof set for the benefit of his 
maiden aunt, and then very wisely departs 
into a far country, might also take heed and 
have pity on the unfortunate man who 
sooner or Inter will be called upon to effect 

(Continued on page 49G) 
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What Tubes? 
IN answering that grave question, let 

the tubes speak for themselves. 
Everything else only beclouds the issue. 

After all, it's performance that counts. 

And when you give DeForest Audions 
an opportunity to speak for themselves, 
they soon tell you the concrete results 
of sturdier mechanical details, more 
accurately spaced and permanently 
positioned elements, ample and uniform 
emission throughout long service, mini- 
mum hum and crackle, lowered gas con- 

tent, quicker heating without sacrificing 
reliability or long life, greater r.f. gain, 
and other DeForest engineering develop- 
ments made available in FRESH 
DeForest Audions. 

Of course there is a DeForest Audion 
for every conceivable purpose, ranging 
from the battery tube to the water - 
cooled transmitting tube. In addition 
to good tubes, you have a COMPLETE 
LINE of tubes, when you handle 

RADIO TUBES 
DE FOREST RADIO CO. 

Passaic, New Jersey 
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MAKE Your Own 
Home- Recordin g Outfit 

USE A SKINDERVIKEN 
BUTTON 

This Microphone Unit is the Heart 
of Home -Recording 

\\ith a SKINDERVIKEN microphone 
bottom You can make a powerful H.\ND- 
MICRÓPHONE - one of the essential 
parts in any home- recording outfit. 

The HAND - MICROPHONE vi11 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may he amplified - 
siulply by connecting the HAND- MlCRO- 
I'llONE. through a plug -in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono- 
graph pick -up connected to the "loud 
speaker" binding posts of the set, and thus 
may be 'made to register on any pre - 
grooved phonograph record. 

The "play back" is accomplished by con- 
necting the pick -up in place of the HAND - 
MICROPHONE. and attaching a loud 
speaker to the proper binding posts. 

if you wish to dispense with the radio 
set amplifier. you may connect the 
SKINDERVIKEN HAND - MICRO- 
PHONE direct to the recorder (the "pick- 
up" with a recording needle) through a 
transfornier. 

Full details supplied with evey SKIN- 
DER VIKEN button, including diagrmus, 
drawings and instructions. 

These wonderful little SKiNDER- 
\iKEN microphone buttons may be used 
for h'Indreds , f uses, such as: 

RADIO AMPLIFIER 
DETECTAPHONE 
STETHOSCOPE 
MICROPHONE 

PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 

95C EACH Two for $1.75 
12 -PAGE INSTRUCTION BOOKLET 
containing suggestions and diagrams for innumerable 

uses, furnished with each unit. 

EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $3.00 IN CASH 
for every new lise develnned for this unit 

and arrepted cud Published by us, 

SEND NO MONEY 
Mien the postman delivers your order you pay him 
for whatever you have ordered. plus a few cents 
postage. 

(canada and Foreign: rash with orders) 

PRESS GUILD. Inc.. Re -231 

IS Murray St.. New York. N. Y. 
1`Ir,.r m II me at op a many of the fnllmvi ne Items 

I hate Indl.:atil 
.. .Fk!ndrn lkrn Tnn =miner l'ait. at !.;e. for 1: £1.75 

for 9: A2. So for 3: ß.=g for d. 

\lien 'meli trred 1 nett pay the po -tosan the rosi of the 
items spanned phis Potage. 

Name 

Addles, 

City Stall 
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(f'OIIiaaid /runt /)fete 19.5) 

.ouac repair to the horror lie tills perpetrtttud. 
Fortunately, really knowiedgea Ide radio 
Service \lea :nre ÌucuuliIig le,, searec. at 

any rate in the larger centers of vin ilira- 
tion; nithoug]] in senate county toll's's the 

set owner still finals himself between Se %Ira 

and Char hills, or, in other words, htw'epn 
the local plumber and it nlelnber of some 

foreign radio -engineering institute." 
It is worth)' of note that the immediate 

response to this invitation, on behalf of the 

British radio trade, " as .t lutter from a set 

Manufacturer (.1. G. liras es, l.Nh.) sainr 
that the company acknowledged it Iias 

Missed a het, and is now printing circuit- 
diagram cards. one of which will be at- 
tached to every new receiver. And yet there 

exists in the United States tI popular super- 
stition that the English are conservative 
and slow to take a hint. 

Circuit Diagrams and Service 
"Editor, llirelexx tI'orld: 

"Sir,-Whilst reading the November 5th 

issue of tour Valuable Journal the writer 
was particularly struck b the contents of 
tour F.ditoritd. l'crtninl there is no reason 

why Circuit Diagriuns should not he at- 
tached to the Ibis. or the hacks of receivers. 
This omission in the past, t'amuit. as you 
remark, be rasile e\plained. ')']]ere is noth- 
ing to hide, and tnneh to gain, and the manu- 
facturer ought to have used this method of 
service assistance. 

".1s you are aware, lee manufacture yearly 
matey thousands of rectiyers. and do all our 
servicing by correspondence. sending circuit 
tlingr:nnS when requested. but ton- remarks 
have awakened us to the fart that many a 

customer could get v:duablt' ..i.tnnet from 
a technical, or semi- ttehnieal, triend, if a 

circuit diagram were iuunediately available. 
\tang people would no doubt % allie a ditt- 
grinn if they had it. but would not trouble 
to .find for it, preferring fn return the 
rlttiri r. 

"Thanks to your bringing this Mutter to 
our notice, again %e must mark against 
nur.ehes the fact Mal flics, dittgrnut, should 
ue%er hove been entitled. We :ne sums 

printing ,nitahle ding rant c:Ills, nchieh, O Inn 
ready. will he attached to all new rreris' 

For .1, l;. 
11 "i tr /rxx 1 /owe fm .I of ring ()viol., 

(i, 
Sheffield. Engineer ¡fuel 11,n,,ege e." 

RECORDS WERE GOOD 
BY a test recently conducted I.y the Stutt- 

gart (G1rutnny) broadcast station, ai 
effort was made lo determine whether there 
is .uf ieient tlep:o'titre from natural repro- 
duction in modern broadcast records so 
that a keen car cal distinguish thons from 
the actual artist, in the studio of the sta- 
tion. .\ program interspersed with records 
was hroadrast, in it contest to determine 
how 'many listeners could be certain whether 
they heard original voices :nul unisir, Or it, 
mechanical reproduction. Of 16;111 replie. 
reeeiyed, .lust fifty -two distinguished eor- 
reetl%' in all cases. Of coursa, wt. Iuay im- 
agine that Mane of there listeners are 
,,milled with receivers and reprotlueers 
%% hie]] are nbstrlete a,eorlling to our mont 
I o,brn standards of fidclit ; huit the per- 
ee'tage of accuracy in nHre guesses %yuuld 

sertit to he nearly as high as the aligne ratio, 
on the law of probabilities. 

Increase 
your Earning 
Power ! 

WHATEVER your 1.b. you will find in EVERY - 
DAY MECHANICS labor -saving kinks which 
will help you to get more work done in less 
time and will bring you recognition from 

saur employers. If you do machine shop work of any 
kind. auto repairing. sheet metal work. electrical rail,. 
farming. concrete work. car penteri ng, tool making. 
pcaltry raising. painting, plumbing, masonry. building. 
s lass work. 

to EVERYrOgeneral MECHANICS all 
yearly 

tar itself a thousand times over in a very short time. 

15c The Copy 
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Radio Generates "Health Fever" 
(t'oulinurd from pape 4611) 

k therefore iM erased. It is not even neces- 
sur that the introduced dielectric shall make 
contact with the plates; the phenomenon of 
body capacity is familiar to all radio 
workers. 

Now, if n substance even slightly conduc- 
tive, like a human body, is introduced into 
the field of such a condenser as we have 
described, the capacity of that condenser 
is again altered; and, ohviousl-, there must 
he some electrical reaction on the body in 
its field. 'Phis bode -in the case we are 
illustrating, the patient -is not in the path 
Of the currents from the oscillating circuit. 
except as electricity flows into the dielec- 
tric, first from one side of the condenser 
and then from the other, while they alter- 
nately are negatively charged. But the 
leakage of the condenser must be very slight; 
and therefore the currents in the patient's 
body are supplied from its own potentials. 
They suffice, however, to raise the tempera- 
ture of the blood, which is a salty solution 
and therefore somewhat conductive. 'rte 
heat, as will be seen, is applied to the loc' 
from the inside, and not from the outside. 

The temperature thus created is limited, 
in practice, only by the power of the ap- 
paratus, and the ability of the patient to 
hear it safely. It is hoped to cure germ 
infections, when the invading parasite is 
less heat- resistant than the host, by this 
process; without the rinpleasnnt alternative 

of introducing a nc\c disease, like malaria. 
'l'he applications dso ire deemed to he 
of special value in deep -seated affections, as 

in the bony joints. 
It will be observed that the wavelength 

used is longer than that which wits found. 
in the earliest laboratory experiments, to 
give maxiunun results -about 6 meters. At 
the shorter figure, the entire body, of aver- 
age size, serves as a receiving antenna, be- 
ing approximately resonant to transmitted 
energy. The longer wave probably permits 
of more gradual application of a gentle 
wvanuth. Physicians have issued a warning 
that, since the physiological effects of the 
waves below, say, five meters, are not yet 
fully appreciated, experimenters should be 
careful in the use of high power. 

In the use of the apparatus illustrated 
in the first part of this article, it is custom- 
ary to suspend the patient on a webbing of 
tapes stretched across a long frame; so that 
the body is surrounded by air to the great- 
est possible extent. This air is confined by 
a box of composition boards; and two small 
"hair -dryers" w;irin, while cireulating it; so 
that the both- shall lose the least amount 
of its generated internal heat by convection 
or radiation. When a suitable temperature 
is reached, the plates are separated neon 
widely (the normal distance is about 30 
inches) or the voltage is reduced or shut 

l' entirely. 

Airplane Radiophone Installation 
( f'ouliauril (rom: //op/ I(i7) 

plug together. 'l'he nut is run up a little 
over one-half inch. forming a tubular sleeve 
with a groove at its base. The cap wwiicli 
lits over the plug is made of nickel steel; 
and the prongs, fitting down over the plug 
sleeve and clamping into the groove at the 
base, are tempered to hold the spring action 
inlp:nted to them during Manufacture. 

This instoll:t' effectively shields the ra- 
diation of electrical energy and is siitthinntly 
durable. 

Shielding of the lends front the magnetos 
to the plugs wvas accomplished by emnbinin_ 
wro\tn rapper braid with flexible carburetor 
Most., the braid being placed inside the hose. 
The braid in itself proved to he :1 ver good 
electrical shiclri: hut, after a few hours of 
service, nil would soak into the braid and 
insulate each strand from its neigh burn so 
that the effectiveness of the shielding was 
impaired. 'l'he flexible earhnretor hose pro- 
tects the braid from oil; so that the com- 
bination. as developed by the Boeing engi- 
neers, is effective. 

The shielding of the magnetos is rela- 
tively simple and consits Of two nitnuinuw 
shorts, halted to tar Magneto, and a hand 
If spring bronze covering the gap het ween 

the plates. In front of the shield is a re- 
movable block with the outlet tube. 

These three types of shields compose a 
complete covering of metal for the igni- 
tion system, suppressing the interference 
.o that it is not audible in the receivers, 
with their enormous gain. Ori this shield- 
ing the effectiveness of radio -telephone air- 
craft rgseration depends. 

Another great source of interference with 

the rerepthm of voice signals was the emis- 
sion of static electricity frani the different 
parts of the airplane; every place where 
tint. piece of metal could rub against another 
proved to he a sOutre of interference. Con- 
sequently, all ,joints had to be Mpassed 
smith a pigtail of copper braid, which seas 
snldcted to both of the nu,ying p:nta. 'rho 
hnldnrd turnbuckle was :tried with the 

1vidaeeienf of the listini brim's safety cui it 
by a strip of bronze, wired and soldered to 
the cwt of the turnbuckle. 

. \li wires in the plane are either shielded 
with the copper braid or else carried in 
conduit. The latter method is preferable, 
since it permits the replacement of wires 
wsith a minimum of labor and expense. 

When the ship is equipped with a high - 
frequency transmitter, it is iwperltiue that 
all the wires be completely ell VITA with a 
grounded shield: as otherwise they will pick 
up the energy, and either burn out or absorb 
enough of the energy, already too small. 
which is radiated from the antenna systems. 

With the effective bonding :uul shielding 
of the airplane itself. the greatest difficulty 
encountered in the installation of the radio- 
telephone equipment was ovcrroie. 

l'hr choice of an antenna system presented 
a considerable problem; the trailing -wire 
type is undesirable, since it offers consider - 
able brad resistance ;Ind, over the San Fran - 
ei.sci,- ('iiica go and San 1)iego- Seattle Airways 
of tlu' Bracing System, it is necessary at 
times to fly at Altitudes so low that they 
preclude time possibility of It trailing -wire 
antenna. 

Therefore a mast -type antenna was devel- 

i 
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February, 1931 

oped, consisting of a turd (light -metal 
alloy) stream -line shaft, projecting six feet 
into the air behind the pilot's cockpit. 

Every traffic station along the two air- 
ways of Boeing System is equipped with 
the Teletype, or telegraph printer, which 
is a source of radio interference. Boeing 
System engineers found that they would have 
to develop some means of checking this 
interference to permit satisfactory opera- 
tion of the radio -phone equipment. 

They decided to equip the Teletype ma- 
chines with a rotating squirrel -cage type of 
induction motor. This removed the cause 
of the radio interference, because the usual 
type of motor has live sparking contacts. 
The reliability of the printer was not im- 
paired by this installation. 

With the elimination of interference from 
the various forces detailed in this article. 
Boeing System engineers were able to in- 
sure effective transmission and reception 
of the voice signals exchanged between the 
twenty -two ground stations along its air - 
ways and the pilots of its fifty mail and 
passenger ships. 

It is the belief of the Boeing communi- 
cation engineers that the long -standing de- 
bate over the relative merits of voice verau 
code aircraft radio has been answered in 

favor of the voice radiophone by reason 
of interference elimination. 

S. -G. Frequency -Changers 
(Continued from pale 486) 

it is necessary to use a second capacity C3. 
In practice, the two capacities are obtained 
by using a double condenser, of twice the 
value used normally to tune the grid circuit. 

In Fig. 7, it will be noticed, plate detection 
is employed, a "C" battery being connected 
in the grid lead, and the best operating 
point is found by adjusting the arm of the 
potentiometer. We may also use a grid 
condenser and leak, which must return to 

With the screen -grid tube, the windings 
are on concentric tubes. The grid coil is 
55 turns of silk- covered No. 30 wire. cov- 
ering 7/8 -inch on a 2 -inch tube. The plate 
coil is 60 turns of the same wire, an inch 
long, on a 1% -inch tube placed inside the 
other. 

SOME RADIO LAWS 
IN Australia (which country, by the way, 

has prohibited the importation of foreign 
radio receivers, in order to protect home 
industry) every electric set must have a 
"Danger!" notice on the inside of the cabi- 
net lid, with a warning that the power 
should be shut off before any adjustment, 
or alterations are made. 

In Jugoslavia, it is punishable by a year's 
imprisonment or 10,000 dinars fine to "wil- 
fully or negligently interfere with the work- 
ing of a radiophone, or intercept the cur- 
rent necessary to the working of such ap- 
paratus." A British columnist inquires 
whether this legislation was prompted by 
someone's stealing the prime minister's stor- 
age battery. 

In Ilford, England, there is an ordinance 
prohibiting anyone from taking a storage 
battery aboard one of the municipal street 
cars. Probably the council thinks that there 
is no use crying over spilt acid. 
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The Radio Craftsmen 
(Con 1inlied inky, I85) 

of the filament. A 'I2A tube would be 

much better than either of those named, 
being more sensitive.- Editor.) 

SHORT -WAVE CONVERTERS 
Editor, It. \mo- CRAyr: 

I am h interested in the frequency 
inverter described by Watson Brown, in 
the September issue of It Aim ,- CR.AEr: but mu 

much perplexed over u)y failure to secure 
results from a variation of the circuit to 
operate on D.C. Apparently, the circuit 
is identical with an ordinary single -tube 
short -wave set but without a grid -leak and 
condenser and itIi a radio-frequency coil 
in the output. .Assuming it to be such I 

would coils on 111hr -bases suitable for the 
tuning condenser I happened to have; mode 
up the spiderweb coil, used an '01-.\ tube, 
but couldn't get even a whistle. I then put 
in a grid -IIok and condenser and tried the 
outfit Ii5 :ni adapter connected to the audio 
end of tiny regular receiver; and it seemed 

to work shout the rune as the usual run 
of adapters perform. 

Observing that Mr. Muss (in your Decem- 
ber issue) failed to get results with a regu- 
lar set of short -wave coil,, I Inn wondering 
what there is about the circuit that makes 
it work, anvuay. Personally. I don't un- 
derstand hum the circuit could work, unless 
the toils used serve Its an oscillator instead 
of functioning only as tuning coils. If the 
set will work with an A.C. tube, it should 
%,'ark with la D.C. tube. I connected the 
primary of the spideru-eb coil to the aerial 
and ground posts on my regular set, .sup- 
plying the plate current through the sec- 
ondary to the tube. I should be much 
pleased to see something further in an earl 
issue alloat the probable reasons for the 
hack of results mentioned in this letter and 
in the ease of Mr. Moss who. I presume. 
used the A.C. circuit with the I)i,sner coils. 

11. A. 110N 

N I, ri n g li r hi. 31 i.vr n ,i. 
(This converter differs from the ordinary 

short -wave adapter: the latter has an neat - 
fregarne, (utput. For that reason. a cir- 
cuit aired as an ordinary .short -wave set 
or adapter has an output xvhich the radio - 
frequency stages of a broadcast receiver are 
not fitted to ' handle. When the normal j 

short -wave detector circuit was used. the 
output became :audio frequency, and the 
:Indio amplifier of \Ir. 1tnnhuuis set would 
pass and amplify it. The purpose of the 
converter is to oscillate at a frequency. 41k- 
tinct and separate from that of the input 
signal, creating a second signal the fre- 
quency of which is in the ordinary broad- 
cast band. 

The set should work with a 1).C, tube, 
if the proper voltage is applied and there 
is the proper coupling to cause oscillation 
through its grid and plate circuits at the 
desired frequency. Some tubes are not as 
good oscillators as others; the internal ca- 
pacity of the '27 is lower than that of the 
'01:\, while its mutual conductance is higher. 
Mr. Bonham 's letter indicates that the 
spiderweb coil was reversed; hot we may 
suppose that this is a clerical error. He 
does not state what the input circuit of his 
receiver is like. -Editor.) 
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"TALKING MOVIES" EXPLAINED FROM A TO Z 

-SOUND PICTURES- 
By JAMES R. CAMERON, JOHN F. RIDER 

This is the most comprehensive book on the subject 
of "talkies" published. 

1,100 PAGES -500 ILLUSTRATIONS 
Explains in detail the construction, operation and 

care of sound recording and reproducing equipment. 

Complete Guide for Trouble Shooting 
Every known trouble to sound recording and repro- 

ducing equipment is listed in this book - with full 
explanation as to its cause of remedy. 

DEPT OF PUBLIC INSTRUCTION. 
Washington. D. C., Says: 

"There are no serles of nooks on 
Motion Pl. toros in the nitrite IlbrarY 
of emigre.,, as touch sed as those 
by ('amaron. We recommend them 
as a complete guide to the Motion 
Picture industry." 

DEPT. OF COMMERCE. Motion Pic- 
ture Section, Washington. D. C.: 
'Sound Pictures and Trouble Shoot- 
s' Manual Is a mud excellent pitre 

of stork, and of the same high cali- 
bre of C'ameron's preinos pnblica- 
Ilans -It contains valuable informa- 
tion *thick will be of great benefit to 

e Interested In Motion Pic - 
tures." 

PRICE, SEVEN -FIFTY 

- TALKING MOVIES 
By JAMES R. CAMERON 

A book written in simple style for the beginner. Contains a complete history 
of sound pictures and complete instructions for the operation of the various 
systems in use to -day. 

VITAPHONE - MOVIETONE - PHONOFILM 
115 PAGES -FULLY ILLUSTRATED -PAPER COVER $1.50 

Write for a Complete List of Our Books 

CAMERON PUBLISHING CO. Inc. - Manhattan Beach, N. Y. 

SERVICE MEN - DEALERS 

A few minutes of your time NOW, spent in reading 
the interesting announcement of the OFFICIAL 
RADIO SERVICE MANUAL which appears on page 
487 of this issue, might save you hours of time in 

servicing in the future. Every dealer, Service Man 
and custom set builder should have a copy at his 

disposal. 

KEEP 
POSTED 
ON RADIO 
PROGRESS 

Fill in and mail the 
coupon and 50c. and 
get your first copy 
of RADIO DESIGN, 
membership button, 
identification card and 
lithographed member- 
ship certificate. 

Join the Radio International Guild. 
the international organization of 60,000 members which 

exchanges information, kinks and tips invaluable to experiment- 
ers, custom set builders and service men. Also - personal news 
of individual members together with short wave news and gossip 
from all over the world. 

Members receive RADIO DESIGN -official organ of the guild, in which 
prominent radio writers tell of the progress being made in SHORT WAVES, 
TELEVISION and other new and interesting phases relating to the various 
applications of radio. 

Four 
big 

working 
issues 

s diagrams. 
Articles on new circuits and receivers with illustrations 

and grams. The radio news of the world in interesting form. 

I RADIO INTERNATIONAL GUILD, Box RC-2, LAWRENCE, MASS. 
I inclosed find 50 cents for which please enroll me as a member of the Radio 

International Guild and send me the button and Radio Design for one year. 

I Name 

Addrar 

Tone Controls 
(Continued from pale 47:3) 

reproducer may be doctored up to repro- 
duce any note, or series of notes, above the 
level of all the others; or to overcome any 
particular acoustic condition; and its output 
may he brought to just the right volume 
level for best results by adjusting R. 

In the same figure, at B, a high- pitched 
horn is usetl in conjunction with a cone re- 
producer; and, again, It may be panel - 
nuountcd. This circuit arrangement is now 
in use in a number of private radio instal- 
lations, and the tone control is very satis- 
factory. 

Simple Tone -Control Methods 

For the owners of radio sets in which 
the reproducer's binding posts are con- 
veniently accessible, Mr. Ilugo Gernsback 
offers three very novel extra- receiver sug- 
gestions; which he has found in practice 
to be extremely effective. 

'l'he first is illustrated in Fig. 36 at C, in 
which it will he noted that switch Sw is 
wired as a series -parallel circuit changer. 
Although a standard D.1'.D.T. switch is 
shown, one of the new panel mounted 
D.P.D.T. switches makes a more commercial- 
appearing installation. 'l'he resulting dec- 
trical circuit when two magnetic reproduc- 
ers are used, is shown in diagram form at 
D. 

This method of tone control takes advan- 
tage of the audio effect which results when 
the load impedance, "looking into" (con- 
nected to) a signal output source, is changed 
in value; as by changing two load impe- 
dances from series to shunt or parallel 
connection. This circuit sloes not necessitate 
the use of matched reproducers. 

'l'he second proposal of Mr. Gernsback 
may be conveniently applied to almost every 
radio set, in which a magnetic reproducer 
is used, and is certainly an ingenious con- 
nection. As illustrated in Fig. 36 at E, an 
impedance (for which an old, ordinary, sin- 
gle headphone will serve) is connected in 
series with the magnetic reproducer. 'l'he 
needed variation in the total load impedance 
may be obtained by adjusting R, thus cut- 
ting the headphone more or less into circuit. 
Both the headphone and It may be mounted 
inside the radio cabinet; the latter com- 
ponent being controlled by a knob on the 
panel. 

His third proposal is to combine these 
ideals: the series -shunt switch will then con- 
nect to the loud -speaker posts on the re- 
ceiver; and leads 1, 2 and 3 of the output 
load (the magnetic reproducer, the head- 
phone, and the resistor It) to the posts 
similarly numbered on the switch. 

A graphic representation of the various 
forms of audio reproduction is given in 
Fig. 37. An ordinary by -pass condenser ar- 
rangement may result in au "falling cicirac- 
teristic" -the type of reproduction shown 
at o. An old -style radio set, with large 
by -pass condenser values in use, may be 
represented by the curve b. The form of 
reproduction control, obtained in the man- 
ner shown in Fig. :14, gives a "rising char- 
acteristic"- represented as e. 

The dotted line d indicates that there is 
great loss of volume at one frequency (as 
when the paper in a magnetic cone becomes 
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. ho :r, "eu eye: of response." indicnt¡a,, the 
charaeteriSI les of actual reproduction, as mall- 
field by tone contra!, iu earnfo ri. with frne- 

tical pert eelion (f). 

worn at the apex). 'l'he etl'eet of exe.p- 
lional amplification at erne frequency is in- 
dicated at r: Ilia condition ,,tight be due to 
reson:n ee in tl c room. 

Inonstically ideal line is shown below 
at f; while the effect that may he obtained 
with two reproducers, or a tone control 
that introduces bass and treble accentuation, 
is shown at n. The curve h is similar to 1, 
luit better in shape. 

Thus( wIln wish to go more deeply into 
the study of audio hand selection, the con- 
trol of a limited number of audio frequen- 
cies in order to correct resonant distortion, 
and I:indrel subiret., frill do sell to read 
-The l'aieclica ['se of it\-pass Condensers 
and Itesistors," by l'. H. Greeley, in the 
\ 1!1:10, issue of It.taor- ('au-i. and 

"I'he Ultimate in .\ueliu Sa lertit ity; by 
C. Sterling (.I:,son, in the September, 1930, 
issue. The ail:ltheniatirally- inclined techni- 
cian will find sil,u useful material within the 
tables in the article: "Simple Itadio I:tthe- 
trl:ltias for the Service \Imi," in the Sep- 
tember and ()etuher, 151 :30, issues. 

The Sargent- Ravment 710 
ti ,ml(a 401 il'm 1,10 17.1) 

and the top of the -Meld c:nl. Their eon- 
./ struction, however, is out reconuucnded for 

the set builder. 
-1 list of parts for the tunstlurtiun of 

this receiver is Os, n below; most of them 
are included in 11w original equipment. Their 
places in the circuit may he easily identified 
I. referring to the diagruu. 

List of Parts "L- Siher- Marshall shielded coil "Nu. 1.24"; 
shielded (nil "No. ).22 "; 

"1;2, 1:1, L4, L5 -S. \1. shielded coil "No. 

"C, l'l, l'Y, l'3, ('I, G5 -S. \l. variable con - 
dtnst rs "No, :3211t" ( onl); 

' l'ii, l 7, ('S, ('9, ('IO, Cif -S.11. midget con- 
densers "No. :311" (one only); 

*FC to 1'4'13 inhisive- Polvmet 0.1 -inf. 
fixed condensers; 

\-C- l:Iectrad 'l'unatrul 10,1101 -ohul pnten- 
tieniltter; 

*R. R1, 112, H3 -1.000 ohms; 
*lut- 0,000 ohms; 
*I1:5, lt,;, 1t;, I04- 5,000 ohms; 
slt9-- 150,00o ohms; 
Ií10- 2a50,utkl ohms: 

ltl'U1 to 111'C'10 inrhfsire -S. \[. radio -fte- 
quene chokes -N. 27:1' (*one (tnly); '('\I- ,O2:5 -nlf. (fixed); 

(alt, (It l -2 iegohnis; 
'111V-.00411.5-inf.; 

":1:1111-" power transformer; 
TI-S..11. " :32;1." power transformer; 

"221i :Indio transformer; 
`1.:3 -S\L, 221" output transformer; 
"('li- lt.C',.\_ double :311 -henry dinky; 
('Iii -S. M. ":3311" choke: 
*CIS- Dubilier 11 -0i t. condenser block; 
C111-S.M- "673" eundensa -r bludk; 
*VD- E¡cetr:ul 5011 -phut resistor; VI)l- Elettrod :51111 -0/1111 rsistor; 
* \'I)2- F.Iectrld:3,:500 -oiul 
*\1)3- i-lect rad 4,5IhI -01uu resistor; 
°\'I)4, \'I)5- EIectrad 1:5,o01 -aubin resistor; 
"G13- 2,000 -nhiu rrsistor: 
"(:Ili- 1,-í0u -ohnl resistor; 
HC -1 -013. 

HUl -2 -tif, 
"'l'It- 51NI,noo -uluu variable resistor; 
'l'(' -J Ids -n l f. 

Indicates, nn:d port required. 

Radio -Craft Kinks 
(l' I'll Iica,,il Ir al l,n,tr 11.1) 

these are to be fastened to the chassis with 
strews. 'l'he suuhut may be mounted on top 
of the upturned coved. 

If the socket is of the subpanel or sunken 
type, the rover cif the e:m should he oat 
Mat so that it tits ,,seer the socket. .\ 
inch round hole will accommodate the largest 
socket. The shield can easily be removed or 
replaced. ho slillllinir it lit or o111 of the 
fastened cover. 

A SHORT -WAVE COIL FORM 
By Herbert L. DeWolf 

H\\'IN(: !wilt si number of short -wave 
coils and given them a thorough test, 

the 5t' Fit CI' is of tisi upioinn tint evils made 
in accord,nlcr with the deg:nl_enient shown 
in Fig. t work better than :sl others. 

The idd:i is to iaeli -.any supporting strips 
from an old roil: and Casten them with ma- 
rhine- serttt.s to n tnb-base, and to the 1t.F. 
roil by means of top clamps. 

The wire for the timed coil should he 
about No. 16 enameled, spaced 1 /16 -in.; ail 
Ihy regular celluloid -acetone form. 'l'i 
tiikler flute be wound at the bottom en I 

f tit toned coil; outside of the straps; or 
fi ruled first and cemented inside the toil. 

c-// CIJRE 
for SICK RA 131 O(y 
/ha/ PAWS óu 

2 PROFIT 

501 

AM PE RITE automatically corrects line voltage variations. up and down. to exact require 
nie nts. between 100 and 140 volts. Saves tunes. prevents overloading, improves tone, 
reduces flee service. 
A type for every radio. including mantel models. 
Can be installed in five minutes, without 
enassis changes. 

As y-2r 
for 
dealer Dept. 

Chart. 

AMPER/TE r-porvllon 
15ROADwAY NEW Veux 

C 

J 

PERITE 
Self-Adjusting 

LINE VOLTAGE CONTROL 

J 

new radio tlulu for .uni i,l.ten In DIRECT to 1...: .5 

-.,rus. Berlin. Buenos Aire, and other 'arnadra.tlug s 
throughout tir yield till .hurt rares. Enjoy (inique '-r- 
eign program, (roto .range lands. Your orilltiary re -eI,er 

Isirot 
lune In thee, ion' r 0í:u1004. í'01t1.1)- w111í: 

:u I :iYt :it get. I4 to -leer peter .1:,t7ou+ alti .001rí -ir.g 
SEND NO MONEY! .111-,f write nner u e and 

III11 0. o s pt..t. -add and ask te te .end you dal. owl- 
.. old guaranteed -taut u ,el. 1'uy 'annoan Pls 

hall dill eeiy ria -u.e. 
oast- 

urdu, tub, of the 8 -akl, 
IeI i,r accompanied ny $1.00 detmsit. Foreign countries 

Inu-I remit In null. MID. today! 

NEW RADIO BARGAINS 
Low Power Transmitter adaptable for phone or rode 

Willi plug In eon, 514.75 
Auto Radio ... i'. r- 224. 2 -22: na-s und 15-2;1 

potter Italic. ,Ingle dual, trraa,,ll,I dosse. Cont- 
rail. Pit, any dal We gis.,r. tilts ,et In 
taut farm better than -Cl. -rill ,,, í1 In 20.00 

B Eliminator. I:. my total 't . 1511 salt:, 
alla eprl:ur - tulip ..1 guaranteed 6.75 

AC-A B C Pew Parks. 'caliph l,' emblyd 8.75 
Tubes : I -\ r replarra. -' naraate... No 21,x, 

$2.25: 5. s_. 45: Nn. 251. Si 85: No. 241. $1.25: 
N.. 22 .. -- :. 75e: N.. bSe: No. 1:1, 75r. 

International M irrophone, Inn -J.II. :nhh r 
->Irm runt n :,n- Inluen, $9.75 

CHAS. HOODWIN CO. 

4240 Lincoln Ave., Dept. R -15. CHICAGO 

On Page 452 )ou will find an interesting 
announcement of the Supplements to the 
OFFICIAL RADIO SERVICE MANUAL. 
It takes but a few minutes to read of the 
full particulars about this announcement. 

MICROPHONES 
For Transmitters - P. A. 
Systems and Recording. 
also cables- accessories an.I 
repairs. Catalog just o:a. 

UNIVERSAL MICRO- 
PHONE CO., LTD. 

Inglewood, California 

New II -F -I. Master tone -new In niagnlaeence of tone - 
Dew in power with world -wide 
reach -new in quirk tuning - 
new In arnsit hit and selectiv- 
ity. with a s :aí100 at tarry point 
on dial. A new prlre- Amerlrr s 
finest radio at amazingly low 
coot. FR I.:li Book explains all. 
Send for it and Speria[Ofer now. 

HIGH FREQUENCY 
LABORATORIES n. ago N. Claremont. Glaciate 

Fig. 4 
. -J en.thrr version of the bon:1,mnd,, fing -in toil, 
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MY PATENT 

LAW OFFICES 
OPPOSITE 

U.S. PATENT 
OFFICE 

At 
my 

the 
drafting and 

view 
and 

tieci- ficationi offices where s 

large staff of experienced 
experts 1. in my constant 
employ. All drawings and 
specifications are pre- 
pared In my officer. 

Protect Your Ideas 
Take the First Step Today 

If you have a useful, practical. novel idea for any new article or for an improve- 
ment on an old one, you should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are flied in the U. S. Patent Office. Frequently two or more applications are 
made for the same or substantially the sanie idea (even though the inventors 
may live in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 
Sled. Delays of even a few days in filing the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 

Prompt, Careful, Efficient Service 
This large, experienced organization devotes its entire time and attention 
to patent and trademark eases. Our offices are directly across the street 

from the U. S. Patent Office. We understand the 
technicalities of patent law. We know the rules 
and requirements of the Patent Office. We can 
proceed in the quickest, safest and hest ways in 
preparing an application for a patent covering your 
Was.. Our success has been built on the strength 
of careful, efficient, satisfactory service to in- 
ventors and trademark owners located in every 
state iu the Union. 

Strict Secrecy Preserved - 

Write Me in Confidence 
All r nnnnuucafiony .Grfrhes, drawing,. etc.. are 
held in strictest confidence in strong.. steel. fire. 
proof files. which are accessible only to authorized 
members of my staff. Feel free to write me fully 
and frankly. It is probable that I can help you. 

Highest references. lbrt FIRST -clip the coupon 
.Ind got my free book. Po TII.VC right nosy. 

No Charge for Information 
on How to Proceed 

The b,.,h,, .h!,a here ,.i liait( i roi atine re- 
lating I. na il nn. .dure that , , ¡mentor ,hould hase. 
.Anil with it I nill :Jan send you tiny lteeonl of Inseu- 
tlwe' harm. shirt s enn sketch sour idea and 
establish Its date before ar witness. Such esidettre may 
later pmsr saluahle to von. Simply mall the coupon and 
I will send YOU the booklet and the "Record of Intention" 
fort, together with detailed information on Itmv to pro - 
reed and the riots ineulsed. nn this NOW. No need to 
lose a minute's time The minion will firing Ymr com- 
plete information entirely without charge or obligation. 

Clarence A. O'Brien 
Registered Patent attorney 

Member of Bar of Supreme Court of the United States: 
Court of Appeals, District of Columbia: Supreme Court. 
District of Columbia; United States Court of Claims. 

Practice confined exclusively to Patents. Trade- 
marks. and Copyrights 

CO) 

ail this Como 

CLARENCE A. O'BRIEN 
Registered Patent Attorney 

350D Security Savings and Comm'1 Bank Bldg., 
Washington. D. C. 

Suite 1106. Dept. K -6, Woolworth Bldg., New 
York City 

Please send n tr"How your free hook, "How to Obtain 
Pat a ent." and your "Record of Invention" fort 

seit haut ans root or obligation on my part. 

Name 

Address 

(Important: Print er Write name clearly 
and address office nearest you) 

February, 1931 

New Radio Devices 
(Conlin II ed from page -1,70) 

trical Illstruuient Co., of Newark, N. J., 
is ,just this instrument combination. 

By means of toggle switches and binding 
posts, there are made available the ranges 
of 0 -3-30- 300 -600 volts, and 0- 10,OOO -100, 
000 ohms. As a voltmeter, the settles are 
1000- ohms -per -volt. Each instrument is pro- 
vided with a pair of 30 -inch cables terminat- 
ing in long test prods. There is n meter 
zero-scale adjuster; also, a zero -ohm battery 
adjuster. A toggle switch selects either the 
0 -1- or 0- 10 -Ma. scale for testing the con- 
tinuity of high- or low- resistance circuits. 

Dimensions, 51/2 x3%x2t /s inches deep; 
weight, including self -contained battery, 2.3 
lbs. 

Fig, D 
.4 combined voltmeter-ohmmeter of high quali- 
fy, intended especially for radio service cork. 

D.C.- A.C. Convertible 
(Continued fruti pige I 7 9 ) 

there are appended some general data on 
the instruments used by the writer; and this 
should serve as a guide: 

Tuning condensers Cl, C2, C3, C4 are 
.00035 -mf. U.S.!.. units; the R.F. coils, Geif- 
R'in. Filament choke Chl is a special 10- 
henry inductance capable of passing 350 to 
500 mils. A Fordmica choke was mused in 
the set; but an equivalent unit may be made 
by winding 850 turns of No. 26 enameled 
S.C.C. wire on a nearly closed iron core with 
a cross -section of about one square inch and 
a winding length of three inches. The re- 
quirements for PT are obvious. 

Resistor R1 is a 1,000 -ohm Clarostat com- 
ponent. A 50,01)0 -ohtn resistor is used for 
It2. Resistor R3 is 51)0 obtus; R4, 30 to 60 
ohms; R5, 5,000 -ohm potentiometer; 116, 0.5- 
meg.; Il , 10,000 ohms; ItS, 20,000 ohms; 
119, 20 -watt 10,000 -ohm Clarostat variable 
lower resistor. 

The condensers have the following capaci- 
ties: C5, .001 -tuf.; C6, C7, C9, C10, C12, 2 
mf.; C8, .25 -e0.; C11, 4 mf. 

The pilot lights, VII, V12, are the 5 -volt 
type. The fuses, F1, F2, F3, F4, are of 
2 -amp. rating. The crystal detector 
( "I)et. ") was a Carla-iron(' fixed unit. 
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New Ideas in Television 
(Continued from ?page 141 ) 

second, and the broadcast carrier is modu- 
lated on both sides, as customary. the hand 
will extend the full Ion ke. The hah n ss 
of television images is determined ht the 
number of picture areas or lines: :auk at 
the fixed sending rate of 15 lullIires per 
second, it is evident that the summing speed 
per unit elementary area increases in pro- 
portion to the fineness of grain of the 
picture. 

.Nltuh has been written in regard to the 
feasibilitv of simultaneously receiving both 
music and television un a, single set: and 
the television technician is confronted by 
the problem. why may not the bars be let 
down a trifle to enable the ast funnily of 
radio fans, whose principal equipment eun- 
sists of an audio meeker and a loud speaker, 
to hook up it neon telc, isinn 1:uup and a 
scanning disc, plug the tube into the speaker 
jack, and tune in their television along with 
the audio broadcast? 

Sight and Sound Reception 
Several schemes for satisfactorily accom- 

plishing this function hie' been devised; 
but additional development is essential tO 
perfect these two- purpose sets before sub- 
mitting them to the crucial test of pray- 

most promising method is 
that of plurally modulating the wave at the 
sending station with lb, simultaneous sound 
and television signals (that is, bands corre- 
sponding to the music and the televised sub- 
ject, in the studio): and, at the rerciving 
set, demodulating the double-wave trans- 
mission and ditertiug each component into 
its respective appal-atm. (the sound signals 
going to the speaker and the television sig- 
fuals to the ueun lamp). 

Separating these signals. to avoid mutual 
interference. is accomplished by using one 
nr more band -pass filters t0 keep the lover 
frequency sound-wave energy from the neon- 
tube circuit. and applying it after suitable 
amplification to actuate only the speaker 
(as shown diagruumueticall' in Fig. It). In 
order to assure sueecssfut ape ration. the 
television signals must lie in a frequency- 
band somewhat higher than that of the 
sound waives. For. if tutu consider flue fact 
that the high -pass lifter passes all frequen- 
cies above, say 5 kc., it is seen that we will 
have glow -lamp flashes occurring quite often 
in response to sound waves (of the higher 
musical frequencies whiell eohruuce a 111 - 
he. hand); so that Music twill streak the 
picture -and, conversely, tole, ision signals 
will energize the speaker elemun ut. 

The fact that the broadeast hand may 
reach or even exceed loll kc.. does not mean 
that every successive television signal is 
sent in the uniform interval of 1- 511,1roth 
second; for the subject being televised is 
made up of all kinds of areas vatting in 
size, shade and cnlur, and not in predeter- 
mined mathematical order or sequence. .1 
relatively sizeable area will give rise to a 
currespondingl- long signal (persisting. say, 
1 /21NN)- secon(1): a signal of such duration, 
being well within the audio range. cruses 
a click in the .speaker and mars audio pro- 
gram reception. It is reasonable to assume 
that the shortest signals -those e :mused by 
passing abruptly from a white to a black 

portion of the scanned snbi,.t -are less 
Ilion Due -fifth as nuulemus , igoals of 
greater duration: so that many of the im- 
age signals necessarily fall within the range 
of audio reproduction. The problem re- 
mikes itself into excluding the longer tele- 
vision) signals film, the speaker. 

Shortening the Image Signals 
The writer's idea, which may be better 

lunderstcknl by referring to Fig. .1. is to 
speed up the scanning rate, :uul also to 
break up the field swept by the scanning 
heart: this producing al large number of 
artificial changes and contrasts in the shaded 
arras. Pasch such contrast creates ;u fresh 
signal: and o rapid succession of contrasts 
lends. because of its high frequency, to 
create a series of impulses alternately posi- 
tive and negative whose algebraic vahuc, 
iu 1/10011111- seund, is insufficient to produce 
a response in the speaker. 

Furl'- eight -line pictures, unless scanned 
lit a rate in excess of ion pictures per sec- 
ond, are not suited for teamwork faith audio. 
Pictures of 2(5) lines ( fcl,nou picture areas) 
posses greater detail and are well suited 
to dual transmission: for the reason that 
the scanning rate cart's as the .goon of 
the number of lines scanned. correspond- 
ingly accelerating the frequency. 

The rays front the lamp (1'ig. . \) pass 
through the 2011 -hole spiral :Mil. .IS the disc 
is rotated 15 tillers per second. the tield of 
view is scanned in successüe lines at the 
ride ,'1' :3,111111 line, per second. Consequently, uently, 
to attain 0111' assuuæct television miring um 
frequency of In Le., each lino Joust have 
breaks not farther apart than One -third the 
'tidth front side to side of the scanned 
area. TO instill. this condition. the panel 
behind the person leering tart ised is divided 
into a series of alternate dark and light 
hands; Sc, that. as the scanning bean rap- 
idly travels across the field of view, signals 
of a niinimtun frequency (determined Io the 
spacing of the hands) are generated in the 
photocells at a rate higher than w,,uld hr 
d'rivrd were till` background of a uniform 
shark'. 

Sharp .silhouettes, or pictures slam ing the 
head and shoulders of a single person, are 
obtainable on a t8-line dise. A ton -line disc 
will transmit a group of sixteen persons 
who. if dressed in differnt- colored or 
striped clothing. will (on account of the 
more or less checker -board effect of the 
ensemble) produce twenty to thirty breaks 
in continuity as each transverse line is 
scanned: and this, with,nt providing the 
auxiliary striped panel. So that the mini- 
mum-three breaks- (assin,cd above) is at 
least quadrupled; giving a good assurance 
that the longest television signal will be ton 
short to affect the speaker, by a margin of 
safety which ;,ppetr's su)ñcient. That is to 
say, although a minimum tell l, ision fee - 
gnenc of to ke. is all we theoretically need, 
a minimum frequency far in excess of that 
needed is assured by breaking up the field 
into a series of segments. 

This article has dealt (only with a con- 
sideration of the shortest practical tele- 
' ision signals which will not produce irrelr- 
%aant sounds in the audio reproducer. 
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More 
Pleasure 
From 
Your 
Radio 
Receiver 

At last you can retire and 
relax or read while listening 
to your radio without the in- 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the - 

X-L SENTINEL 
for the time you wish the receiver to run and 
-presto -off goes- the music and the light - 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night lights, etc. Fully guaranteed. 

SEE DEALER -OR SEND DIRECT 
LIST PRICE $6.75 

X -L Radio Laboratories 
1224 Belmont Avenue Chicago 

Service men and setbitilders- Write for 
attractive agency proposition. 

ELECTRIFY YOUR 
RADIO FOR ON1 
Why discard yourpresent ,.00d net when you 
can eicetrtfy it for only Sr s and banish the annoyance and 
expense of buying new "B" batteries? 

el` Over 150.000 Townsend 

I 

" B" Use 
Hooked nn In a feu' minutes. l', 
saine mdmv no Hnmge.. work. ,.n 
A.C. lacy eyelet nr 1).i. ,you'll he 
uuaze,I at the improvement In i 

rentl"n. end name and a lia 
today for full r 

thralls, pouf and free 
Trial Omer. 

TOWNSEND LABORATORIES 
423 W. Superior Street Chitaio, Illinois 

in- the -ml nu e 

" 
rings 

I. Are, hn1r- ale prices, i oJnae: ne, a viene Con- 
trol. Screen Crud Sul tethetem- 
dyne. Radio - Choose rank roms Wet lon., .hurt ease receivers, 
autmm,bl le radias. nubile ad- dmv. AitrartIte walnut con- 
soles and latest arrea- orles. parta and kits. Don't buy until roa 
seo our big catalog. 

Western Radio Mfg.Co. 128 L., he St. CHICAGO 

ALUMINUM BOX SHIELDS 
Beautiful silser din finish, 5" x 9" 
6", 51.89: 10" x 6" x 7 ", $3.25. We 
make any sire to order. 
5" x 5" it 5" knockdown coil shield 
(like picture on left). $1.00. 
.25 Sprague Midget Cond., 59e: 7 -Plate 
Midget Cond.. 50e: 4 and 5 -piano olug- 
in coil forms ground for wire. 45e: I 

Meg. Variable rrsis. and wafer adapters 
for tone control: Drum dial drive cable 
by foot or mile. Please include sufficient 
postage for shipment. 

BLAN, The Radio Man. Inc. 
89S Cortlandt St., New York, N. V. 

ATENTS Write for Free Guide Book, 
"HOW TO OBTAIN A 
PATENT" and Record of Invention Blank. Send model or sketch and descrip- 

tion of pour invent inn for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and ELEC. TRICAL Case, a Specialty. Prom Pt, Efficient .Pert'ice. 

J AS S .VICTOR EVN CÓ923 INSTALLMENTS t, asgt, D. C. 
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A 
Special 
Courtesy 
to 

Radiotricians 
Professionals 
Engineers 
Mechanics 
Consultants 
Designers 
Service Men 
Contractors 
Manufacturers 
Dealers 

In order to make it possible for all Radio 
Technicians to read RADIO -CRAFT 
regularly, each month, we have put 
into effect a special subscription price. 

The regular price of RADIO -CRAFT is 

$2.50 a year (12 issues). The newsstand 
rate is 25 cents a copy. 
Any radio professional, sending in a 

subscription on his letterhead, showing 
that he is engaged in some capacity in 

radio work will receive as a special 
courtesy 

EIGHT ISSUES OF 

roe Tes 

SERVICE MAN-DEALER RAOIOTRIGAN 

FOR ONE DOLLAR 

Just pin a dollar bill to the coupon 
below and forward it with your letter- 
head or business card. 

RADIO-CRAFT, 
RC -2, 98 Park Place, 

New York, N. Y. 

Enclosed find $1.00 for which please enter 
my subscription to RADIO -CRAFT for eight 
months. 

Name 

Address 

City State 

RADIO- CRAFT February, 1931 

failure of the higher frequencies tu affect 
the speaker is due to the sluggishness of 
the relatively heavy parts of the speaker, 
as well ans to the impedance of the speaker 
circuit; so that it filter need not be placed 
in the latter. It is also known that the 
ordinary person's anlditory nerves a re it,- 
capable of responding to any sounds pro- 
duced at a frequency in excess of 10,000 

cycles. 

Hints to Manufacturers 
(Continued from page 471) 

the option of kith speeds, sa that, by turn- 
ing it switch, the set owner could ply either 
present -clay standard commercial dises or his 
own recordings. 

I believe that the standard phonograph 
records of the near future will be the 10- 
inch discs; such as are now distributed by 
the phonograph companies to radin stations 
and theatres. It is surprising that these 
hnVC not been matte available to the musical 
pmhlit'. 

'IilioN lIIRNSTEIN, 
130 Seheerer aire., ezciirk, S..1, 

AUTOMATIC VOLUME -MANUAL 
TONE CONTROL 

Wl'l'li the advent of individual tone 
control for general use, what reason 

is there for not adding other refinements 
to the unit sales of radio dealers and Sen.- 
vice fen? 

Automatic volume control in a universal 
unit would be very popular with the radio 
set owners, and increase the sales of sets 
not incorporating such a unit originally. 
Perhaps a unit combination of personal 
tone control and automatic vol control 
in a single housing could be produced. 

ST.txLEI- I. Ilorou, 
Roule 7, 'pokinut, Washington. 

Filament Resistors 
(Continued from page 471) 

and "F -"; the remainder of the 20.47 ohms 
required for filament ballast may be distrib- 
uted amvwhere in the circuit. 

The actual resistance value needed, of 
course, deviate permissibly from the exult t 

ligures given here. For instance, in ntitii 
standard circuits, the '22 tulle was ballasted 
by a 1.5 -ohm resistor in the negative lent) 
tappet) at 10 ohms; with au further rheostat 
to equalize the 5 -volt tubes as well tu a 

battery supply. 

RADIO'S ROUGH ON ROBBERS 
TIIF police stations, which short -wave lis- 
lettrs hear from time to time, are not 

merely sources of entertainment. A few 
mornings ago a burglar in Buffalo, N. Y., 
while bus }' before it safe, found himself 
confronted by a flying squall of police, whose 
car had been directed to the spot by the 
radio at headquarters. S. 'lady, a report 
of a robbery and murder in Michigan w - 

relayed by the state police corps through 
their transmitter at East Lansing; and at 
once eleven radio-et-pipped cars were con- 
verged on the route of the fugitives. Within 
Another two hours, they were captured. 

CLASSIFIED ADVERTISEMENTS 
Advertisements in this section are inserted 
at the cost of ten cents per word for 
each insertion -name, initial and address 
each count as one word. Cash should 
accompany all classified advertisements 
unless placed by a recognized advertising 
agency. No less than ten words are 
accepted. Advertising for the March 1931 

issue should be received not later than 
January 7th. 

DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Experience unnecessary. l'articulars 
Free. Write, George Wagner, 2190B Broadway, 

FORMULAS 

MAKE . \NI) SELZ. soro OW II products. We will 
furnish you ;my formulas. Write for our litera- 
ture. ('hem ical Institute, 1912 l'ark Place, Sew 
York, N. V. 

HELP WANTED 

SCEA\ISIIIP POSITIONS- Experience ttnneees- 
sary. See the world. List free. I). Arculus, Mt. 
Vernon, N. Y. 

INVENTIONS 

INVENTIONS COMMERCIALIZED. Patented or 
tilt pate lut ail. \Vrite Adam Fisher Mfg. Co., 594 
Enright, St. Louis, Missouri. 

PERSONAL 

I..\ DIES and gentlemen, North :America's leading 
letter circle invites you make new pen friends 
everywhere; full information without obligation. 
The Circle, \liddletown, Indiana. 

RADIO 

SERVICE MEN, ATTENTION - Speakers re- 
wound, magnetized, repaired. $2.10 to $2.75. Com- 
plete Power Pack Service- Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 

"WORLD" RECEIVER, $1.25. Illustrated Bar- 
gain lùtut lug, Bk. Neil Tasks r, Shamokin, Penna. 

SERVICE EOt'IPMENT - Use latest service 
methods. Build a Radio Frequency Oscillator. 
Modulated Radio Frequency Oscillator, Audio Fre- 
quency Oscillator, Grid Dip Meter and a receiver 
with one stage Audio in one unit. Use only parts 
necessary to build the modulated oscillator. Ci r. 
cuit diagram $1.00. Built in copper case less 
tubes and batteries $25.00. Midwest Amateur 
Radio Service. Uttunta, la. 

SONG POEM WRITERS 

SONG PI )EM \\'RITE1(5- "Real" proposition. 
llibbeler. 11153X, 21C4 Keystone, Chicago. 

Vanish the era ing for tobacco as 
thousands have. Make yourself frets 

d happy with Tobacco Redeemer. 
Notaaubstitute, not habit forming. 
Write for free booklet telling of in- 
juriouseReetof tobaceoand depend- 
able. easy way to r 
the craving many men have. 
Newell Pharmacal Co. 
Dept. 92e Clayton, Mo 

FREE 
BOOK 

Double the tifo of your 
riot and with rorrertly 
matt hot pants. 100.000 patterns. 
4:s,av pate hand tailored to your measure: 

no "reads made.. " Our match sent FREE for 
your O. K. before pants are made. Fit guar - 
anteed . Send piece of cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 
115 So. Dearborn Street. Dept. 383. Chicago 

utdoor Jobs 
Get Forest Ranger, Park Ranger or Genie Fr-Set-tor job: 
si l0 -t 200 month; Yin-Rion; steady jobs: patrol forests and 
parks; punte,i gante. Qualify now. write for full details. 

DELMAR INSTITUTE Dept. 11-35 DENVER. COLO. 
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A Push -Pull Short -Wave Set 
(Continued from page 476) 

with detector tubes of high impedance. A 
second stage of audio may be added for 
loud -speaker reproduction. 'fills receiver 
was designed, primarily, for code reception, 
but it works better than any other which 
the writer has tried on these short waives. 
The signals from locals -tail, at times, from 
distant stations -are too loud to bear on the 
phones after the first audio stage. 

It will be found that the screen -grid volt- 
age is very critical, and that the receiver 
will not oscillate until the proper adjust- 
ment has been made. Once this has been 
done, the setting should be left alone; as 
it will remain at the proper value, regard- 
less of the frequency of the signal. 

'l'he parts required are; besides to those 
previously mentioned: ('3- .00007 -10. fixed 
(mica) condensers; C4-0.5-nif.; C5 -1 tnf.; 
CO- .(06 -mf.; lt1, 114-1 ulegohm; R3-0.25- 
:neg.; RFC. -S. -M. choke, No. 227. 

In addit , it filament transformer with 
a 21/2-volt secondary is required, and a suit- 
able "13" unit for electric operation from 
the 110 -volt lines. 

'l'he front panel is of al , and the 
whole receiver fits into an aluminum cabi- 
net; from which ('1, and 112 as well, must 
necessarily be well insulated. 

Connections of the plug-in coil, as wound by 
Mr. Cebik on a UY tube base. 

is connected across this instrument, to pre- 
vent 'se during its adjustment. This 
method does not affect the tuning. 

Resistance coupling, it will be seen, is 
employed in the single audio stage; as usual 

Left, a plan view of the set; right, a panel 
viere of the arrangement. The heavy lines 

indicate tyre small sub -panels. 

LIVE AND LEARN 

ACCORDING 
to a statement issued by 

the American Federal Radio Commis- 
sion, 78.8 per cent. of that country's listen- 
ing public use portable wireless sets while 
on holiday. - Wireless Weekly (Sydney, Australia). 

This may be true sonie day, when the use 
of nutonative radio becomes general; but 
the "portable" set has never been as popu- 
lar in this country- as in Great Britain and 
on the continent of Europe. 

The "Da- Lite -R" Receiver 
(Continued from page 478) 

knob on the panel which permits the intro- 
duction of a very small amount of adjust- 
able feedback at this point. The It.F. trans- 
formers are so designed that this feedback 
(which is effective in this circuit only) is 
evenly distributed over the entire broadcast 
band, and need be readjusted only for the 
weakest signals. The screen -grid of the de- 
tector tube is at the salue potential its those 
of the R.F. amplifier tubes and, like them, 
connected to the arm of a potentiometer. 
The latter thus gives exact regulation of the 
amplification and regeneration simultane- 
ously and serves as a volume control, oper- 
ating the set. 

The output of this receiver can be fed 
into any audio amplifier which has an input 
impedance in excess of 100,000 oleos, and 
will supply 750 nlien:atmperes plate current 
to the detector tube at the potential of 12.5 

to 150 volts at the plate of the tube. 
It is particularly recommended that a 

special low -gain impedance- matching stage 
of audio amplification be used in connection 
with the tuner. The output of this audio 
amplifier may be of any type desired; such 

as push -pull '45's or, as the writer has ar- 
ranged it, push -pull '50's. 

Design Data 
The R.F. inductances are wound on forms 

11 / incites in diameter; the primaries being 
alongside the secondaries, but spaced there- 
from 1a!ÿ inch. The primary or antenna 
winding of L consists of :311 turns of wire, 
which may be of any convenient sire; for 
instance, No, 2E I).C.C. 

'l'he two secondary- windings of L consist 
of 120 turns; as do the secondaries of L12, 
I,13, and 1.14. The primary windings of 
1.12, 1.13 and I.11 consist each of 40 turns 
of wire. The shield cans have a diameter of 

inches. Note that the can shielding the 
antenna coil is open at the end where the 
antenna coupling coil is placed. 

Parts Required 
instead of following the usual program of 

scheduling an ironclad "list of parts," the 
writer is going to supply in a different man- 
ner data on the instruments that comprise 
the standard kit of parts for the "Da -Lite- 

,SEALERS AND - ¡ERVICEMEN 

505 

ederated Purchaser 
22.A HUDSON STREET 

NEW YORK, N. Y. 

DAYLIGHT DISTANCE 
Have you ever heard stations 500 to 1000 miles away 
in broad daylight? Can you bring In distant stations 
only one channel separated from the must powerful 
local? The new Moore DA- LITE-R does these things 
with ease and has unequalled tone quality. Hundreds 
of users of the 

MOORE 
"DA- LITE -R" 

voluntarily testify that it is better than any other 
:et regardless of root. It is easier to build. too. Send 
for complete information. Full size blueprints and 
specifications, $1.50 postpaid. 

MOORE RADIO COMPANY 
72 Cortlandt St. New York City 

Short -Wave Receiver 
Build a heal net for $10; operates Speaker; Music 
Direct from enormous distances. Get 7 sheets of In- 
structions; l'ans List, Circuits, All- Eleelrir or Batter, 
Operation. Dimensions, Layout, Assembly Prints, íb11 
Data. Operation, How to Itulld it Gradually; Abm how 
to build an Adapter; More dope than $5 worth of 
magazines. Complete, 05 Cents (See Special Offer 

Below). 
Build Latest Transmitter for $8; Inatmet Ions (8 
sheets) gives data as for above set; also Aerial sizes, 
Rectifiers. Filters; A.C. or Batteries; Start Sending 
with Receiving Tube; Add big tube later; Practical 
Constructional dope. Ham License Es'y after Building it complete. rill Cents. Dollar Bill brings both sets 
of Instructions. 

DELFT RADIO 
524 Fairbanks Ave. Oakland, California 

Sí114 RADIO in CANADA 
CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
310 Tonga Street - - Toronto 

SOMETHING DIFFERENT 
MysteryCigar Lighter 

UP TO $25 A DAY 
Showing this Scientific Marcel to Men. 
New Principle of Ignition. what Makes 
I Light? No Flint or Friction. All 

Ouaran sod. Sample with Sales Plan. 25e. 
Sample Gold, Silver or Chromium Plated, 
$1.00. Agents. write for Pmpoaltion. 

NEW METHOD MFG. CO. 
Desk SF -2. New Method Bldg., Bradford, Pa. 
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Hotel Directory of the Radio Trade 

The hotels on this and the opposite 

0 page are patronized by the Radio Q 
Trade. Make them your headquarters. 

NEW 

EN MÓRE NALL 
145 EAST 23'4 ST. NewYorh City 

GYM NASI U M 
SWIMMING POOL 

G SOCIAL ACTIVITIES 
4 SPACIOUS LOUNGES 

SINGLE 150 
ROOMS 

Ú 
wills BATHî2°° Per daY 

SPECIAL 
WEEKLY RATES 
S /N6LE7'8 ° - °UP 
DUUBLE 16 °2 UP 

6E0.TURKEL-MGR. 

NEW 
YORK'S 

Smartest 700 ROOM - 
CLUB HOTEL 

far Men, 6 Women 

s 

I 

1 

S 

The Si. Clair 
500 Rooms -$2.50 up 

Hotel 
Eastgate 
Ontario Street, one block 

East of Michigan 
Excellent cuisine, and service 
perfect to the smallest detail 

Just a Step from the Loop 

Newest Hotels 

St. Clam 
Hotel 

Ohio and St. Clair Streets 
Telephone: Superior 4660 

Beautiful Dining Room - Coffee Shop - 
Service Ultra Mode 

FREE 
GARAGE 

NO INCREASE 
IN RATES 

Free Geroge 
to tourist. 

The Easteate 
300 Rooms -$2.50 up 

R" receiver. Since the constants of the 'ts 
are given the constructor who does not wish 
to obtain the regular kit may use any make 
of apparatus for which he has a preference. 

Condensers CO. C9, C10, C11 are banks 
of 0.1 -mf. capacities. The tuning condens- 
ers CI, C'2, C3, C4. C5, used were "C'S1." 
.111)042 -mf. units. Condenser C8 has a ca- 
pacity of .01))125 -inf.; CT, .000015; C12, C13, 
C14, .002 -mf.; ('15, .l)OO .5 -mf. Polymet con- 
densers were used. 

'l'he radio -frequency chokes L1, 1.2, LT, 
1.8, 1.9, 1.10. 1.11 are the standard 85 -mh.. 
chokes which usually are scramble -wound 
with about 750 turns of wire on a small core. 
Chokes 1.3. 1.4, 1.5, 1.0 are specially designed, 
with 1,000 turns of small -sized wire (about 
No. :39 1).G('.), and are rated at 150 mh. 

Resistors Rl, 112, 113 are 400 ohms; 1(4. 

7,501 to 25,000 ohms; 115, 50,000 -ohm Cen- 
tralab potentiometer. Except for the last 
unit, Aerovox resistors were used. 

RESISTOR MARKINGS 
T11E resistors used in all recent Crosley 
and Antral receivers are marked with at 

color code which indicates their resistance 
value. An explanation of this code may 
help Service Men to trace circuits and order 
replacements. 

Each resistor has. at certain body color, a 
colored end, and a colored dot on the body. 
The bock' color stands for the first digit of 
the rated resistor value, the enti color stands 
for the second digit. and the dot color rep- 
resents the number of ciphers following these 
two digits, all as given in the following 
table: 

Black 0 Green 5 

Brown 1 Blue 6 

Red ' Violet T 

Orange 3 Gray 8 
Yellow 4 White 9 

For example, a resistor with orange body 
et lur. green end titian, and at red clot has a 
resistance of :3500 ohms. 

A GOLDEN RECTIFIER 
Professor ¡'clabnn. the French investigator 

of metallic contact detection and similar 
phenomena, has also communicated to the 
French Academy of Sciences observations 
on the one -way conductivity of cupric ox- 
ide, as utilized in dry electrolytic rectifiers. 
The necessary system involves "a conductor, 
a semi -conductor, and an insulator." To 
obtain the second, cupric oxide (CuO) was 
obtained in it chemically pure form, and 
compressed into discs; which were given a 
heat treatment, at a certain temperature, 
for a certain time: then cooled. This resulted 
in increasing greatly the conductivity of 
the oxide. ( her these discs, at little finely - 
divided gold. suspended in collodion or shel- 
lac, was brushed to forum at film of very thin 
semi-insulating. material. 

With these discs cumnpressed between metal 
sheets, a unit sv;is formed which might Iw 
regarded either as at polarized condenser, 
or an a rectifier. Its one -way conductivity 
is very efficient; as shown by measurements 
of the current passed in either direct' 
The pressure and the temperature applied 
to the cupric oxide, and the C of heating 
appear to be quite important in obtaining 
the hest results as well as the percentage 
of gold in the applied solution- although an- 
other metal might be substituted, presum- 
ably, if it resisted oxidization as well. 
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Dual Crystal Set 
(Continued freue page 185) 

in which crystal rectification is used with- 
out It.F. amplification requires a good sized 
antenna to provide ample pickup. 

Low -loss principles are of vital impor- 
tance in constructing a really good crystal 
circuit and cannot be stressed too highly. 
In his experimental work the writer used 
grounded -rotor condensers, large wire in 
the coils and good tubing. Experiments in 
the future, however, will probably he cen- 
tered around the shorter waves; in which 
ease bare enamelled wire low -loss coils will 
be used. 

In the original experiments, an old 'Fresh- 
man" crystal detector was used and gave 
very good results with small need for ad- 
justment. Any good make of Crystal will 
do though, of course, the "Carborunduui' 
cartridges with battery and potentiometer 
provide the greatest stability. 'l'he cart- 
ridges alone are very satisfactory on ac- 
count of their permanence of adjustment, 
and will require but little space. For DX 
work, where the utmost in sensitivity is de- 
sired the stabilizer had better be used. 

The circuit employs two phone condensers 
yf equal size. They may be of .001- to .002 - 
inf. capacity; and arc placed, not across the 
phone terminals, but across each of the two 
crystal output circuits. 

The audio-choke originally used was 
home -nucale and consisted of a wooden lob - 
bin containing a wire core 3/8 -inch in diam- 
eter. 'l'he bobbin was made in two sections, 
each of which was wound full of No. 28 
D.C.C. wire in even layers, each section 
being one inch long and 11/4-ineh diameter. 
A tap was taken between sections or the 
connection to the switch -arm; while the ter- 
minals were intentionally left long enough 
for connection to the two crystal detectors 
and the phone terminals. 

Unique Superhet 
(C'uut ho red freue pe, ye 1811) 

turns of No. 28 enamelled, with the lower 
lead, near the slot, soldered to the "Fl" 
prong and the upper lead to "G." The 
windings should all be in the same direction. 
When connecting the socket into circuit, the 
"I"' terminal goes to the antenna; "1'2.. 
to the shield and ground; "C" to the oscil- 
lator grid coil; "El" to the potentiometer 
slider; and "C" to the grid. 

High Intermediate Frequency 
The oscillator employs a tuned -plate cir- 

cuit instead of the usual tuned -grid. The 
grid coil 1..5 is untuned, and connected in 
series with the coupling coil L1 which feeds 
the energy to the first detector. 

1.5 is wound in the slot with 35 turns of 
No. 28 enamelled; the start going to the "G" 
prong and the finish to "F2." The plate coil 
1,4 consists of 76 turns of the same wire; the 
lower lead being soldered to "Fl" and the 
upper lend to "l'." 

With such a high intermediate frequency 
(approximately 3110 kilocycles) the overall 
selectivity of the super would suffer 
greatly if the usual form of tuned ioped- 
ence were used to couple the different 
stages; therefore comparatively low -ratio 
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HOTEL DIRECTORY OF 
THE RADIO TRADE 

{ 

{ 

{ 

HOTEL CUMBERLAND 
54th Street and Broadway 

New York City 

3 Minutes to Times Square 

Close to Everywhere -but Removed 
from the Noise and Clamor 

A modern fireproof hotel with 
every modern hotel convenience. 
Within walking distance of the- 
atres, shops and business sections. 

DAILY RATES: Room and Bath, $2 and $3 per day 
Special Weekly Rates 

Under the Personal Management of Joseph Goulet 
formerly of Hotel Woodstock, New York City 

FREE CATALOG FROM ANY RAILROAD DEPOT 

HOTEL 
IJDITORIUM 

Opposite Cleveland's 
$15.000.000 

Public Auditorium 

300CLEAN MODERN ROOMS 
Each with bath 

200$250$200 

NO PARKING 
WORRIES 

HERE 
2 GARAGES 

AT THE HOTEL 
W. H.BVRON 

Manager 

EAST SIXTH AT ST. CLAIR AVE. 

CLVE LAND 
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Over the Mountains 
frani Los Angeles 

55910" o n 
!MID 11 ` Gallonst'iGAS 

Think of ltt FIVE 111 ]ukl In 111 )vNI NE MILTS over 
rough mountainous country timing only ELEVEN GALLONS 
OF GASOLINE. Imagine more than FIFTY MILES TO THE 
GALLON. That is what the WHIRLWIND CAR RIRI -TIN G 
DEVICE does for D. R. Gilbert. enough of a saving on lust 
onetrip to more than pay the cost of the Whirlwind 

THEWNIRLWIND SAVES MOTORISTS 

Mum OF DOLLARS YEARLY 
whirlwind user, repotting the results of their tests. are amazed at 
the results they are getting. Letters keep streaming into the office 
telling of indicates all the way f 22 to 59 miles on a gallon, re- 

dtimg Its a saving of from 25% to 5o% In gas bills alone. 
?lark A. Estes w I was making 17 miles to the gallon on my 
Pontiac Coupe. Tolay, with the w ilirlwiotl. I ant making 35 5.10 

Iles to the gallon." 
P. P. Gnerzen writes: `34.6.10 miles with the Whirlwind. or a gain 
of al miles to the gallon... 
R. J. Tulpr 1 he hirlwind Increased the mileage on our Ford 
truck from 12 to 26 Hiles to gallon and _Sin speed.' 
Car owners all over the w odd are saving stoney every day with 
the whirl., ind, besides having better operating rotors. Think what 
this means on your own car. Figure up your savings -enough for a 
radio -a bank account -added pleasures. Why let the I Com- 
panies profit by your waster Plod out about this amazing little 
device that will pay for itself every few weeks. 

FITS ALL CARS 
In 
d 

just 
ar, to 

few 
k nmtractor. hIt 

Whirlwind can 
actually less work than changing 

make 

oil, o min water in you battery. No drilling, tapping o e on g r ng, tan or 
anys of e any car, ksa It is 

or 
to work 

model 
e r 

any make of car, truck or 
ware 

a or snail, new mutt a 
old model. The mare y9tl dd.e the wae vot will save. 

SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO S100.00 A WEEK AND MORE 

Whirlwind r 

t 
caking hit bmrhs auwdsiog this fast 

sIling des ire nthat rue inti afford to he without. 
mand territory is .lilt open. 

n 
Iron , mule offer to workers. 

ull ImMiru; Its -rut on while>d. Just cheek the [coupon. 

No matt what lande u ha matter how big ester 
xs -The ' huis nul will 

ear We absolutely W 
that the Whirlwind will noire a than nave its rot in gsrdim- alone within 
thirty date. or the trial ill font Ynn nothing. We in , u to teat it 
at our risk and cayenne. You are to be the ovine Judge. 

FREE TRIAL COUPO 
Whirlwind Mug. Co.. 999-4413-A Third St.. Milwaukee, Wis 
Geumemm: You may send me full particulars of your 
Whirlwind Carburetmg der it :nul tell ne hurt t ran get 
one free. This does out obllgute me in any may whatever 

NA \i E 
.ADDRESS 
CITY 
COUNTY STATF 

J Cheek here It you are interested in full or part time 
salesman position. 

SERVICE MEN AND DEALERS 
Get These Bargain Specials 

Cond. Flocks for A.K. No. 37 enn- 
tWining 30 Henry chokes and 

Duds 61oc16. $3.73: 1 axl'y 2.0KI -ohm 
\'houe Control, 33e Cunt rabbi 'l'ovin 
\'ul, Cont rol. 111.I00- 271O.1KN) ohms. 
toe; l'entralab Vol. twat rol 50.000 
ohms. 350: By-Pass feud., . i ofd.. 
28e; l'y -Pass Cond., 1. runt.. 35e; 
l'ilnr Coud., 1 nail., +:tif D.C. Work- 
ing Volts, 32e; Filter Coud.. Y. nifd., 
1:A 11.c. Working Volts. 45e; \In- 
jestie "It" Iteplaetnlent Itlock, 52.6:1; 
Bryant A.C. Tuggle SWIM!' for bat - 
t'ry and vivid rit. set 5. approved, 
NN hile they last. 19e. lots of ten. $1.711 I 
7 -S1 rand Copper Aerial Wire. 45e. 
lits f :dí. $7.15; 7 22 1leavy Copper 

oriel Wire. 2Se: Solid 11.C. Copper 
L.u'ad -fu Wire, :ono ft., $1.511: fixed 
Pigtail Resistors. itsst. uhlan. O6 Itrr 
doz.: 1:r. t'ln nip. large. 3e ea11: 
\\'inflow Lead. '_.e emit : Large 

I :lass 1115111. 5b_e, luis of 101, *2.15; 
I.ighutiug Arresters. fis t_e, lots of 25, 
$1.15; Iu4unr ribbon :urin I, 30e, lute 
of 12. $3.25. 

Send 20% with order. balance C.O.D. 
Deduct 2 °ó for full remittance. 

LEIMAN RADIO CO. 
58R Warren St., New York, N. Y. 

$5,000 ANYONE PAW H 0 
PROVES THAT THIS IS, 
not the initial photo of uutself 

showing t y superb ph)tÌUUe 
Ind bow the Ross n> stein has 
nrrrase,l my nut height to 

6 ft. 3 '1 -i Inches. hundreds 
of Testimonials. Clients up 
to 16 -ea r, old gain Imo 1 to 
o inches in a lest weeks:: 

First In 1907 
First To-der 

No Appliances -No Drugs -No Dieting. OSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. cots hieing Te-1 loony and Part irular. 5 

cups "Allow time for iewrn n In ariosi 
she Atlan I, ' 

G. MALCOLM ROSS, Height (Specialist, 
Scarborough, England, (P. 0. Boa 15). 
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transformers were derided upon. The sec- 

ondaries have the saune number of turns 
and size of wire as the grid impedance 1.3 

in the first detector circuit. 
The first transformer has a slut -hound 

primary of 180 turns of No. 36 enamelled 
wire, tapped ill the exact center. The start 
is soldered tu the "C" prong, the center 
tap to "F1" and the finish tu "P." The 
coil socket is connected into circuit with "G" 
to the grid; "F')" to the negative side of the 
filament; 'C" to the side of the neutralizing 
condenser, 1'1" to the II positive :nid "P" 
to the plate. 

The primary of the second transformer 
has 90 turns of No. 36 enamelled; the start 
of the winding going to the F1" prong 
and the finish to the "I "' prong. The socket 
is connected in the same manner as the Iirst 
except that the `C' termina is left open. 

The last or output transformer is exactly 
like the second, except that an additional 
winding is employed as II tickler. This con- 
sists of 30 turns of \o.:30 enamelled. wound 
un it II/4-inch cardboard tube 1_ -inch long, 
and placed inside the form near the bottom. 
The lower lead goes to the "C" contact pin 
and the other to F2." 'l'he C" terminal 
on the socket is connected to the detector 
plate through an .0u)1 -Inf. fixed condenser 
C7, and F" tu the Biasing resistor in the 
"IS -" lead. 

Condenser Mountings 

As the rotors of the .00035 -mf. tiling 
condensers (C) are not at ground potential, 
thee cannot he mounted directly on the 
shield. 'Phew should first iw fastened to 

haklite or hard -rubber .strips 
inches square. The strips may them lie at- 
tached, about t._ -inch from the shield. by 
means of four alachine screws. The con- 
denser shafts will not he long enough; so 

th.silde couplings and T';. -inda lengths of 
l , -inch round hakelite rod are nettled to 
extend then, beyond the front panel. Half - 
inch holes arc drilled in the shield anti metal 
panel where the shafts pass though. 

The radio -frequency choke in the oscil- 
lator "1t -" lead should have an inductance 
of fin to 85 ulillihenries. It may he pur- 
chased, tor constructed by the builder. A 
very efficient eauke can be made ac wind- 
ing 280 turns of NO. 36 enamelled wire in 8 

slots ( 35 turns per slot) cut in a 2-inch 
length of wooden dowel 3, -inch in diameter. 
The slots Milk* be readily cut with a hack- 
saw. 'Phis choke will be effective throughout 
the entire broadcast blend. 

The second detector 11.F. choke nary well 
consist of 800 turns of \o. 36 enttrielled, 
scramble -wound on a 3 -inch Pore. (.1 com- 
mon thread spool will do Very nicely.) Its 
use keeps the IS. F. currents out of the audio 
amplifier, thereby preventing howling. \lany 
set -builders, and manufacturers as well, 
overlook this important little piece of 
apparatus. 

Bypass condensers laving a capacity of 
0.5 -elf. each, together with lt. F. chokes, 
similar to the one in the second detector, 
may be placed in the screen -grid circuits 
if desired. The ellnkes are not albsoliutn y 
essential but, theoretically, their use tends to 
reduce feed- hacks and result in greater 
efficiency. However, it was found that they 
could be dispensed with without impairing 
reception in the least. 

The bypass condensers are necessary, tin- 

less the 45-volt tap on the B" eliminator is 

shunted by at least one ulicrofared. Ntl 
condenser is shown in the diagram across 
the 1:3.5 -colt tap; as this bypass is usually 
provided in the eliminator. if the elimi- 
nator is not :in integral part of the receiver, 
or is placed over a foot or two from the 
recei\tr, all of the "11+' leads should be 

bypassed by 1 -n1f. condensers. 

'Voltages Required 
\voltage of 45 is sufficient for the plates 

of the two detectors and the oscillator. If 
more than this is applied to the latter, a 

"C" bias will be needed; resulting in tun- 
ing troubles, clue to the presence of har- 
monics in tutu output. 

The I.F. and A.F. tubes are supplied with 
a plate Voltage of 135. 'l'he grid Vials for 
the .1.F. tube and the second detector is 

obtained from a 15111) -ohnl resistor lt-I., of 
7.5 watts rating. ill the l; -" lead; this 
is provide-el with two sliders; the one nearest 
the "IS-- being connected, usually, to the 
grid return of the second detector. 

The audio amplifier is of the conventional 
type. -1 ny good brand of transformer may 
he employed; hot one of the new parallel 
plate-feed units is to be recommended. If 
greater volume is desired, the output ula)- 
be fed to an additional stage. 

'fie filaments of the tubes are controlled 
by means of fixed resistors, etameetcd in the 
positive leads. This was done so that the 
negative side eould be gremnded to the 
sii11'I /1. 

(_'olmplete details in regard tie the cun- 
iiructiun will not be given; for the builder 
generally has It iug anumnd idle parts which 
may or Imy not he of the saaue type em- 
ployed in this super. For this reason, only 
the values Of the various units have been 
designated. It is bell. lufwever, to use parts 
which are both mechanically and electrically 
perfect. 

A layout of pants is depicted in Fig. 2. 

The foundation is a -inch wooden base- 
board. IS inches long by 12 wide. This size 
allows sufficient slwrc for the parts with- 
out crowding, and lits into a standard 
13x19-iota metal cabinet. :111 of the wiring 
is dune with No. to flexible hookup wire. 
Where the loads pass through the aluminum 
shielding, holes are /frilled and fitted with 
,-inch hard rubber electric socket bushings. 

.1 - ll,lllandlnl regentrittion control (Itli) 
anti it 210 -shii potentiometer It Were ehost'n 
because their shafts are insulated from the 
sliders; permitting direct mounting on the 
Metal panel. 

Operation 
When the mounting and wiring is com- 

pleted. the tubes may he inserted and the 
external connections made (it is assumed 
that the wiring is correct). 7'ue filaments 
may note be lighted and the 1.F. tuning 
condensers (C'5) set at very nearly maxi - 
unuu capacity, with the regeneration con- 
trol adjusted to minims m resistance. Con- 
nect a low-range milliauumeter in the plate 
circuit of the :1.F. tube and adjust the bias 
until the meter shows 7 ulilliauups. Now 
tune in a fairly strong signal and vary the 
first- detector potentiometer (It) for great- 
est volume. 

The I.F. stages may then he lined up. 
'fur serum] detector's tuning condenser (C5) 
is left near nnlxMono, and that in the sec- 
ond S.F. stage increased slightly. That in 
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the first I.F. stage is then set somewhat 
lower than either of the others. This method 
of "staggering" the stages results in a 
bald -pass effect; having a tcndeny to in- 
crease the selectivity with t cutting oft' the 
sidebands or decreasing the sensitivity to 
any great extent. Although not exactly in 
accordance with theory, it has proven very 
effective, not only in this receiver hut in 
oolers as well. 

After the I.F. amplifier has been adjusted, 
Uuc.plate -grid capacity of the first detector 
tube should be neutralized by varying the 
condenser C1, To determine if oscillations 
are present, touch the grid terminal on the 
socket with the finger. If a distinct thump 
is heard the tube is oscillating, and a differ- 
ent setting of ('4 is necessary. No thump 
will be heard if the value of C1 is correct. 

'rile negative bias required on the grid 
of the second detector cannot be stated with 
any degree of certainty. Anything betwen 
zero and about 12 volts will work. A volt- 
age of ''2 to 4 will give the greatest sen- 
sitivity; but, at this value, loud signals tend 
to overload the tube, resulting in distortion. 
Fr 6 to 10 volts is usually sufficient, and 
it will only he necessary for the operator 
to vary the slider until the quality is at its 
best. 

When a weak station is being received, 
regeneration in the second detector may be 
increased by varying the resistor 1t5. Too 
much regeneration causes distortion; so it 
is well not to go too far with this. 

A short antenna, not over 50 feet long, 
should be used with this super. More than 
this will increase the noise -signal ratio, mak- 
ing reception uncomfortable, to say the least. 

Only eight or ten feet will bring in many 
stations on the loud speaker with a - 
louul of static and other extraneous noises. 

List of Parts 
Two .00035 -ntf, variable condensers, C; 
One .0005 -mf. senti-variable condensers, Cl; 
Three 1-inf. by -pass condensers, C2; 
One .005-inf. fixed condenser, C3; 
One 25 -mint, neutralizing condenser, C4; 
Three .01105 -111f. senti- variable condensers, 

C5; 
Four 0.1 -mf. by -pass condensers, C6; 
One .(Hal -utf. by -pass condenser, C7; 
One 2110 -uhut potentiometer, It; 
Two 10 -ohln filament ballasts, RI; 
Four 4 -ohut filament ballasts, 1(2; 
One 5 -ohm filament ballast, 1(3; 
One 150(1 -ohnt Carter resistor, with two slid- 

ers, 1(4; 
One 50,000 -ohm "Radiohni" variable resistor, 

1t5; 
Six Silver- Jlarshall type "130 -1"' plain coil 

forms, and six UY sockets, for induct - 
ances; 

Six tubes, two 222 type, two 112A, one 
201: 't, last 240, and six UN sockets; 

One S.M. '225" or "2.55' audio transformer, 
A F'l'; 

Two aluminum stage shields, 7x6x6 inches, 
S -S1; 

1'wo S -M small copper shields for I.F. 
stages, S2 -S3; 

Two 1LF. chokes, hence -made; 
Three terminal strips (see Fig. 2) with 

binding posts; 
Two National "'Type 11" dials; 
One standard metal cabinet, 19x13x9 inches, 

and une baseboard, 18x1.2; 
Rire for inductances and hook -up, etc. 

Radio Principles in New Applications 
((coot is al r ll from )urye .169) 

The signals, from which the talented gen- 
thutan front East Pittsburgh takes his cues, 
are given by means of light. 'l'he operator 
who directs his notions is armed with a 
tamtrol tube containing a neon lamp, which 
is modulated at audio frequency. 'T'hrow'ing 
the light from this on the proper photo -cell 
operates the desired relay in the robot. 

Within its figure is a miniature talking- 
movie equipment; that is to say, a 16-nun. 
projector, containing film with appropriate 
speeches in sequence on the sound track. 

¡ This is operated at the proper tine, and 
gives 'Rastas a very copious vocabulary in 
a rich, baritone voice. A green light oper- 
ates this sound apparatus, and a red light 
the motor equipment. This talented per - 
foruur made his debut before the A. I. E. E., 
tinder the chaperonage of I.. W. Chubb, re- 
search director of the Westinghouse labora- 
tories. 

4 

Lightning to Order 
T'nder the saute auspices. artificial light- 

ning was produced for the electrical ex- 
perts. An impartial commentator-much 
more one who crawls under a feather bed 
when a crash of thunder is heard -might 
inquire why lightning is so desirable that 
engineers should add to the quantity which 
is already more than filling its quota of 
static. 
The answer is that artificial lightning is 

desirable to test protective devices which 
are to be exposed to the real stuff; and to 
determine how to safeguard telephone, tele- 
graph and power lines, etc. 

In the illustration reproduced on page 
468, we hall a portable lightning gener- 
ator-the ladder-like device on the truck - 
sending a million -volt flash through a wire 
which glows dazzlingly with the discharge. 
('l'he wire, it is said, is of little use there- 
after for practical purposes.) Corona dis- 
charges, line surges, etc., :old other phenom- 
ena of wire lines under high voltage, and 
natural atmospheric peaks a re reproduced 
in this manner. Nowadays, too, oseillo- 
graphs can be used to record all the vacilla- 
tions of a flash of lightning, showing its 
path during a ten -millionth of a second. This 
is clone by the cathode -ray tube; for no 
mechanism can stove so fast. 

A few years ago. electrical engineers went 
into the mountains and spent a summer 
trying to snare lightning. As with other 
fishermen, the biggest prizes undoubtedly got 
away. Now we have the artificial appa- 
ratus, which produces thunderbolts "just as 
good," if more expensive than the real ar- 
ticle. Anti the improved lightning arresters 
are now more efficient to prevent the tie - 
ups of public utilities, which were once not 
infrequent. The new "porous -disc" type is 
termed an "autovalve." 
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SERVICE MEN and DEALERS: 

"X/E 
CAN 

G REPLACESPEMI ENT 
LIZE I 

PARTS 

Send for Our Latest Bargain Bulletin 

BAL -RAD REPLACE- 
MENT BLOCK 

BAL RAD 
For Atwater Kent No. 37 

aROALiP a401 'Plis unit contains the Umper 
h 

lJ 1akes and high soilage con - 
tI. IkT e!37 I.e re. All flexible wire colored 

Iruli identical tu the original 
-_ fully guaranteed. $4.95 

Each 

BAL -RAD HY VOLTAGE SURGE - 
PROOF CONDENSERS 

For General Repair 
and Power-Pack 

Work 
We guarantee these conden -e r. for 100 per rent free replacement. Repairmen should carry a fern luron in stock. Ea. II 

One MN. 600 working Volts 30e Two 31íd. 6110 40e Four NIRI. 1100 óu0 
One Mfd. Rill 50e One -half Mfd. 300 " 25c 

PIGTAIL CARBON RESISTANCES 
:AO ohm 15000 oinn 10000 ohm $1.00 

1111111 ohm 25000 ohm 2I0ll ohm 
171111 ohm 2 nlegohnl 7711011 al,m Per d.,r 

GENERAL REPLACEMENT 
TRANSFORMER 

Can h? used as replacement In all sets 
using 24, 245, 280 and 227 tube;. 
Our Pelee $2.75 

THORDARSON POWER 
TRANSFORMER 

For Sels using 226. 227, 215 and Ilso 
I II bee. $2.75 Our Pries 

PEERLESS A.B.C. POWER 
TRANSFORMER 

Cot- use 21+ 
holing 

r21. '; Alt s, lt 
bas a d -cull ee (.Ini for l,l;l' tube: r 

mperhe .roll age control. $3.75 Our Price V 

VICTOR A.B.C. POWER 
TRANSFORMER 

I' :ed In all Victor Sets. For use with 
226, 2 245 1 - 227 and l - 2011 tube. ran also b - e used tor any Timer lurpllaer using 24.5 tubes. $2.75 O Price W 

GENUINE 

1-.Ing 
tube.. 
t Our es. 

T'nited 
Parent 
R.C.A. 
R.C.A. 
It C.A. 
Zenith 
Earl -Freed 
Ylefnr 
Zenith 
Zenith 
Zenith 
Freshman 
Edison 
('rode,- 
Polymer 
Pnlymet 
Potter 
Cooler 
Bal -Rad 

nator 
Roister 

Sinter 
R.C.A. 
Holster 
R.C.A. 
R. V. A. 
Brandes 
Brandes 
R.C.A. 
Roister 
Baldwin 
Wealn 

PHILCO POWER 
TRANSFORMER 

4 226. 1 - 2_ - 215 and 1 - 2al 

$3.75 - - SPECIALS - 
KlecIrir Vnlnr and Turntable g 7.95 
Thnnovov 4.95 
Prover Transformer. Parr Na. R335 3.95 Part No. 9313 1.50 Part No 5990 ,35 Purer Transformer 3.50 Power Transformers 4.50 Posh -Pell Transformer 2.50 Andin Transformer .39 

Output Transformer .90 
interStage Attain Tronaformcr 1.25 

Replarement Transformer 45 Audio Transformer .85 
Poohle 30 Henry Chokes 1.-0 BI Yell. I Mfd .35 

2 MM .55 
14 Mfd. Condenser .25 

14 Mfd. Condenser .25 aeplarement Mork Majestic B Elimi- 
2.95 Condenser Blnek .95 

Pvnamtr Speaker 8.95 ion Speaker 14.50 
TI-6 Speaker 4.95 
1nnR Speaker 4.50 
103 Speaker 5.25 Cone Sneaker 2.45 Tyne B' Sneaker 1.45 

No. 103 Speaker Chassis 3.25 
IC-9 Speaker Chassta 2.45 Rival 1'nit .75 elm'. se PT Melera 1.00 

TERMS 20", with order. balance r.O.n. 
disrnunf allowed for full re- 

mittance with nreler only. 
NO ORDERS ACCEPTED FOR LESS THAN 52.50 

BALTIMORE RADIO CORP. 
47 -R MURRAY ST., N. Y. C. 

Sand for Our Latest Bargain Bulletin 
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THIS month we are offering great variety of battery sets at such ridicu- 
lously low prices that they cannot fail to astonish you. 
These sets are so- called store demonstration models and are not sold as 

brand new. However, all sets have been carefully tested and put into good 
shape and we guarantee them to be in good working order. 

All other merchandise listed on this page is brand new and is shipped in 

original factory sealed cartons and carries the same guarantee of absolute 
satisfaction. 

Act immediately as the supply is limited and we reserve the right to 

return remittances as soon as items are sold out. 
In many instances, our sale prices are lower than the actual manufac- 

turer's cost. For terms. see bottom boxes. 

Radiola 25 Superheterodyne 
The " is a loop-oper- 
ated set requiring 6 
"X -199" tubes. No out- 
side aerial Is needed. 
The receiver has "10 -kc 
selectivity. Tuning of this 
receiver is accomplished 
through large "thumb - 
operated" tuning drums, 
so designed that stations 

may be "logged" directly on the 
drones. The small 
letti er knob controls 
a multiple- contact 
switch which 
changes the circuit 
m include one 

stages of A.F. A two -tone niahogxln Two 
veneer cabinee f eriginol pattern bap, 

the chassis and batteries. Its m erall din,i. 

shins a svlt1sl2 Inches high. Shay 
sleight. 1f 5 lbs. 
List Price $265.00. 
YOUR SPECIAL PRICE $109, 

Stromberg- Carlson 523 
This fine set uses 4 

201A and I 2110A 
tulles. The eahilirt 
is one of the finest 
ever nude for radio 
sets. A slanting. 
leautifully grained 
wooden panel car- 
ries the tuning es- 
eutrheous. The panel controls Include a 
"tamg -Short Antenna" switch: 3 -ohm and 
20 -011111 rheostats: "On -tiff" snap switch; 
audio output jack; and a A 'estnu 0 -7 volt- 
meter. The jack on the panel Is for phono- 
graph pickup. A neutnabne circuit is use:). 
26 long x 11 Jeep 13 Inches high. Shin- 
ning weight 75 Ibo. 
List Price $160.00. $24,95 
YOUR SPECIAL PRICE 

Utah Dynamic A.C. Power 
Speaker -Model 33A 

110 -volt. 60 -cycle 
A.C. light socket 
supply for field 
excitation w i t h 
Westinghouse dry 

g 9 in. thigh. e955 
In. wide, 714 M. 
ti e e p. Speaker 
conies packed in 

loden rr at e. 
Weight 19 lbs. It 
is One of the 
most powerful as 
sell best re- 

producers in the market. 
List Price $50.00. 
YOUR SPECIAL PRICE 

:I. inch 

$7.50 

A.C. Phonograph Motor 
SY NCIItI4lNOFS- 
resulves EXACTLY 
SO turns per lunette 
despite any voltage 
variations. M o s t 
compact made - 
only I'. in. thick - 

mounts In any limited space. For 110 volt, 
60 cycle, A.C. Conn hole with turntable. Shin- 
ping wgt. 10 lbs. List Price $15.00. 
YOUR SPECIAL PRICE $425 

245 A.C. Power Transformer 
Por five 224 (or fist 227), 
two 215, une _sel L.C. 
POWs, OR ANY COMBI- 
NATIONS OF 2ui- Y111.T 
TI'IhF.S. All secondary 
windings CENTER T.AP- 
P1:11, Ono- VOLT BICH 
YOl.TAt;E SECONDARY. 
75 WATT CAPACITY. 
Size 5 3xlr <x3'4 Inches. 
For 110 volt. 60 cycle. 
A.C. Shipping weight 12 
lbs, 
Lilt Price $15.00 
YOUR SPECIAL PRICE........ 

$3.40 

2!'2 Volt A.C. Fil. Transformer 
Two windings. both center 
tapped. une "lights" six 

or sly 221 vit 
tubes, and the others ligies 
two 245 tubes. Total: 14 
amps. For 110 volt. 60 
eyrie. A.C. Size 41.x22 .X 
3a. inches. S IIuping 
weight 6 lbs. 

List Price $10.00. 
YOUR SPECIAL PRICE 

$2.79 

Radiola 28 Superheterodyne 
Is a "Second Harmonic" 
superheterodyne. However. 
the circuit of the "28" in- 
eludes 7 type X199 tubes 
and 1 type X120 tube. The 
Radiola 28 Includes 3 R.L.F. 
condensers. 2 1 -nit. safety - 
lamp liy -Pass condensers: 
cenlelapled loop (necessi- 
tated by the stage of nea- 
traliretl R F.) : 1 off -on 
switch: '2 filament rheostats: 
1 4 -cull R.F. inductance: 2 

jacks; and the special 8- 
socket ' mcundi' imltaln- 
Ina the I F., R.F. and A.F. 
transformers. Coast to coast 
reeepl tan Is a rather usual 
arcomllisliment ! l' s e s 

drone dials -spare for station logging there - 
Many easy ways of electrifying this fe- 

u lcer. ris'olving loop--greatly assista tun- 
ing. Areu to batten' 'umparrnent obtained 
11, raising receiver ou hinge. The mahogany 
abinet Imitates a set'reury. 

.9 List Price $295.00. $248 
YOUR SPECIAL PRICE -g 

600 Volt Condenser Sections 
Impregnated in pitch. Flexible lead terminals. 

5 std 25c 2. mfd 40e 
1. mfd 30e 4. mfd 60e 

Radiola Superhet. AR -812 
One of the most 
famous rad lo 
sets In Amer- 
ica. Tills set 
Waved on a 
table. the bat- 
tery switeh 

turned to "on," and music will he heard. 
-without an outdoor antenna: It works with 
a loop aerial built dn+lde the cabinet. The 
set Is super -sensitive and, in certain locali- 
ties, It is possible. on the east coast, tu 
hear west roast stations. The cabinet halls 
all the batteries for the six "dry-cell" tubes 
required. Some experimenters tune ha short 
cease stations and use the AR.812 as the 
INTERMEDIATE FREQUENCY AyIP1.1- 
FIEit. In that way the tremendous amplifi- 
cation obtainable from this receiver Is used 
to the fullest setlelit. A push -pull switch 
teenier) turns the set On and off : another 
I hoover left cuts in une nt IWO 
daces of A.F. amplification. Although the 

1cabinet 
is 35 Plebes Iona. 11x,4 deep and 

1% high. the panel of the receiver Is only 
19 Incites lung and 9 inches high. The dif- 
ference Iles In the two end compartments 
for "A" and "11" batteries. Six type IY199 
tubes are required for Ihls recelser. Dry - 
ell lamer tithes, the 1)110 20, may he used 

In this set If a Naald or similar adapter 
is u.+ed. Shilil log $$'eight 45 lbs. 

List Price is $220.00. 1 0,95 
YOUR SPECIAL PRICE . 

$ 
J)1 

R E E 
We have lust Issued our new "RADIO 
SERVICE TREATISE." It's red hot all 
the way through. 52 new hookups and 
circuit diagrams. 110 illustrations. 
Partial contents: Modernizing old radio 
ses. HOW toe vert battery to l 

seta Selection of tubes. The d. 
tube. The lancer tube. Chat 

rid or "C" bias ei ceults. Pu d. 
unpli:iers. Replacing audio to au- 

formers. Phonon. attachfuents. Row h 
iras power transformers. Voila.:, 

dividers. Wattage of puiser tram. 
fumiers. Select lug and Iustallin 
rep's, nitwit parts In radio set -. 
Filler :,udmxen. Repairing "ll.. 
eIlminn 

pals. ALL BRAND NEW 
DOPE- NOT .t REPRINT. (slop I; 
full of RE. \11, radio htormat loi 
all the way through. Eseln Il r 
catalog sect tutti lias dozens i 

hookups -never found a nYo here bef, n. 
WRITE TODAY. A costal card brings it by return mail. 

\Vare Type T. Neutrodyne 
This is file mud ei - 

2ulal In operatic,: 
of all radio sets. Tic 
Ireuit Is that of a 

REF LEXED NEI'- 
'l'It41DYNE incon<n 

ting 3 FY -199 tube -. 
The mahogany call 
hot Is 14 ill. 
and 13 
de i 

deep. 
sign lgiles m to 

for the "A" Sunni, 
f 3 dry cens. 2 "R" and 1 "C" batters 

Then. are 2 15-plate variable condensers. _ 

t utr, 11ne bee R.F. transformers. 2 A. F'. 

nsto rmers. rheostat. 2 jacks. R.F. choke, 
La ruing dials. shuck -absorbing mount hog 

for the 2 telbrs. Shipping weight 16 lus. 

List Price $65.00. 
YOUR SPECIAL PRICE 

$5.95 

R.C.A. Double Filter Chokes 
(No. 8336) 

This heavy- duty. extreme. 
Iy -trou. double filter 
choke ran lie used for all 
types of filter cireotIts. 
experimental work, laser 
amplifiers. receivers, elim- 
inators, power pack+- ein- 
scrted sets, etc. Known 
as n. C. \ (placement 
part for all I4auilnla nmd- 
rls, part Irularly Nos. 3:1. 

17 and 1a. Each choke 
D.C. resistance. 500 ohms. 
Cuuuerled in parallel. these 
double filter chokes have a ratite; of 1": 

Ors 
a at a0 Stills. Full shielded In Retry metal 

rase with special Insulating compound. Size 
x 3a¡ x shipping weight 6 lbs. 

List Price $10.05. 95c YOUR SPECIAL PRICE 

Atwater Kent Model 35 
of the most 

:part receivers 
offered to the 

nil le. 3 stages R.F. 
,triable mden- 
are used. Over- I dimensions are: 
xsxi lg incites. The chassis is itnll+rd 

ii hrtnvu crackle-finish pressed metal cab- 
cl This Is a e -filial control" receiver. 
,,,rporated In 1111+ +et Is a 6 -w'he cable. 

pit wire of sshl:h Is rubber Insulated and 
'dur called." Tld+ shielded rougher has 

high "gain" and may he used with 
unnas of any length, without in the least 

affecting the tuning. The variable condensers 
are of the "single hearing rotor" type. This 
set takes the following taies: 5 type-201.5 
and one type 112.A or 171.t tnht . tutu Pill, 
ueigM 16 lbs. List Price $65.00. $1 4.95 
YOUR SPECIAL PRICE 1 

Earl (rower Transformer 
]hire motley revamp - 

sg 
the old battery 

et. This power trans- 
former used in Earl 
M n sl e 1 22 receiver 
supplies "A." "11" 
and "C" potentials 
for: two '27's tor 
screen - grid '24'eí. 
three '26's. t wo'71.A's 
sea one RO rectifier; 
total ell( relit :mtplut of high- voltage wa intllllg 
at mxxlmnm output fabnnt 200 solid Is SO 

ingnigh voltage s mlary', filament wind- 
for '2 7s and a for '71.Á's are .cute 

tapped. May lie used in any runnier of 
bmbinations. Suitable resistors. a couple of 

4 -nut. filter condensers, two 30 -henry chokes 
and by -pass condensers a mplele fine Power 
park Size 3% x 3 2% inches. 

lo leads and full wiring directions. Shinning 
weight o Its List Price $7.50. $1 75 
YOUR SPECIAL PRICE $1 

The Radiola 20 
Tus tages of t need 
frequency amplifi- 
cation, a regenera 
tive detector. and 
two stages of A.F. 
amplification. using 
4 type X- 1991uhrs 
and a X -120 for 
the last a u d i o 
stage, is the ar- 

rangement of this receiver.. The A.F. trans. 
formers used In this set are perfectly tit- 
:dialed for the required ierformance. Hear,, 
soft Iron encases the windings. and the fre- 
quency characteristic Is exceptionally good. 
Cabinet toshogany. overall dimension, 
are: 1pxlocll inches Lich. Shipping weight 
35 lbs. List Price $102.50, (s 1 a1.S0 
YOUR SPECIAL PRICE ... $12 

Atwater Kent 20 Compact 
Five 2201A tubes are 
used In this very 

naive and seler- 
tive toned radio 
frequency set. Di- 
mensions: 20x6%x 

high. A 
ep IednIn6s ft long. lam lú miel Cabinetblal- 
finlshed lu walnut. The panel h moat, fin- 
ished In flat brown. Variable condensers 
having lai plates are listel. The variable con- 
densers are independent of the receiver chas- 
sis. 3 brown molded "full vision" dials are 
n<eel. -L 3 -Paint <witrh on the Panel selects 
taps on the first R.F. roil. for "local" or 
"d lstanre "reception. Non- asrllla Ong. Ea dis 
r -hired for .A .1 . I oeru amt Shipping weigh' 
20 tbs. List Price $60.00. 
YOUR SPECIAL PRICE 

$10.95 

Freshman "Masterpiece1l A 
it Is of the tuned 
Radio Frequency 
type. Requires 4 
201A, 1 171A 
tube. Has 2 A.F. 
transformers. and 
3 variable re, 
densen. Overall 
.Iimensions are: 
201, a 12 x 9i. Ito lie:: illahoyallY 
panel. Tie cabinet is finished In mahug,tu >. 
a l8 -plate variable oinolensers used. The 
flat settings are read through recessed win - 
low's, 2 jacks mounted on panel. 'hhq.mg 
"elglü 25 lbs. List Price $80.00. $7.00 
YOUR SPECIAL PRICE I 

Allen Hough ROTKOLA 
Tills remark,' - 
n e ww !estrum, 
enables y'su 
play plmPÚg i -il 
records Il 
yuulr radin l,1 
speaker. P l o 
into any I:nl 
sel, whether s,u. 
uses batten, - 
A.C, Conn., p 

in your rad, 
a jiffy. FgniiI 
with One eh-, n 

mntor operating only on A.C., CO cycles, Il,, 
volts. New Webster pirknp: volume i -, 

troll; special constant spud electric mot- 
Besot Intl portable cabinet. Full . 

trlmmhigs. lu ra,tor,' sealed rase. Shinny - 

weight IS ills. List Price $45.00. $13 ,50 
YOUR SPECIAL PRICE 

Replacement Power -Pack 
Condenser Blocks 

Exact dadicate. 
phn'sieai size, place- 
ment of connection 
terminais, and eler- 
irked eperificat ions 
of original blocks. 
For Alaicstir 171 
type re- $5.00 
'elvers 

For Mairdir 250 type ree,Ivrr+ 55.00 
For 3lajenic 22215 type receives 5.00 
For .Atwater Went 37 4.95 
For Freshman M-12 5.00 
For Majestic "B" Eliminator 2.90 
For Majestic Master '11" Eliminator 2.90 
For Mairst it Speelal \faclrr "Ti" 

Eliminator 3.00 
Fct Ma asIle "A" Eliminator 3.25 

WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired please remit 20eó 
remittance, which must accompany all orders; bal- 
ance on delivery. 

If the full cash amount accompanies the order. 
you may deduct 2°. Send money order - 
certified check -U. S. stamps (any denominations.) 

Radio Trading Co. 
25 West Broadway 

New York, N. Y. 

Should you wish goods shipped by ',area post, be 

sure to include sufficient extra remittance for same. 

Any excess will be refunded. 

Order from this page: you will find special offers 
from time to time in this magazine. (.et our big 
FREE. catalog for the greatest Radio Bargains in 
the U. S- 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1931 

BARGAINS 

R.aDIO-CRAFT 511 

At the tremendously low prices at which the merchandise below is offered, every 
radio dealer, service man or mechanic should equip himself with stock for future 
use. It is probable that such low prices will not prevail for long. 

KOLSTER 245 POWER AMPLIFIER WITH 
MATCHED DYNAMIC SPEAKER 

an outfit of 

Proven Superiority 

LIST. $98.00 
Less Tubes 

Our Price $24.50 
Less Tubes 

Fur radio, phonograph or publie addee_s systems. Reproduces :perch and tousle of Ii m :n e tous fidelity of tone. 
The amplifier has 2 stage.. using a 227 in the first and tao 245 tubes In the Push -pull stage with a 210 rectifier. 
For 115 -soft, 00 -eyt le alternat log r u 

rm 

ent. 
The holster Dynamic sticker ,i,:: -I soriolird uilli and hit laded in the -price of Ihi. outfit, is AI t t RATEL_ 
St.rrru ED. 

RADIART POWER TRANSFORMER 
All Secondaries are Center -tapped 

SUPPLIES VOLTAGES AS FOLLOWS: 

Prlumra' -110 roll, 30 tu 60 cycles A.C. 

Secondary -2.3 cuit, supplies filament 
for Ilse or mure Screen -Grid or 227 

«ú type tubes. 

Secondary -2.5 volt. supplies filament 
IT for rstu 215 Power tubes. 

, 

Servnda- 5 sa. supplies filament for 
2 one 2811 

q lt 
Rectifier. 

Secondary -High Voltage. 375 volts each 
side of tap. supplies sufficient plate cur- 
rent for two 243 Power tubes. 

Our Net Price $3.75 

245 POWER TRANSFORMER 
For m tt lui coo eeliiirr 
tube. to dellsrr : litt, volt. ILI'. 
at Imo milliamperes, slight Iv 
higher voltage al louer Ira ln. 
from 105 - 125 - cull .\. I'. 
Imarkcd lin c m, It ..11 ,I le. 

too r hoary I. I:toped 
u 

52 
rolls ht , collage r gul:tor 
Is used. The !lark primary lead 
is , If m soilage regu- 
latoruminmm used they other primary 
lead Is the green one. If rrgn- 
Iator 1. used. the red and blark 
room the circuit. The sevondare 
voltages are all entert:umed. 
672 calta A.C. fur 250 plates. 

3 amp. for 247 output, single 
or push -pull: r atop, for 

290 filament: 2111 colts 16 amps. for up to eight 221 or 
227 tubes. Center taps are red and all hauls are identified 
in name plate. L :onlnatlnm e hidden esiept at bottom. 
Right - inri. leads emerge from 

are 
sides, but If preferred 

Pay he taken nit 
emerge 

the bottom of the transformer 
hr pushing them through the tubber grommet, Shipping 
weight, 12 Il,s. Oc era Il stir: ., est root. cc ió111 c 4,_- 
high. 

Our Net Price .. $7.35 
No. 250 POWER TRANSFORMER 

ihm,,. 
Our Net Price $8.50 

No. 171 POWER TRANSFORMER 
a, 

Our Net Price 
Some 0 

55.50 

245 B SUPPLY CHOKE 
101 I o iliac roll for It Itltralion 
245 tieait.s: tun colons D.I 

r slstanee. 111ducl:111, :111 110111, .. 
re 

ont lmlu1la n Ind] llg uPed In Iwo 
Places, Rising three sections tool 
fowl- out Iea,ls, Ind permitting 
",hake Input" ta filter. This method 
Iengthens rectifier tube Info and filler 

iddel ms 

T h 
li 

b 
vet filtration Is viden - ii. e c lea gar to Ii.. 

reel 10er Ill :ument cru ter. the rids 
green and yellow Irais are ev 
order. l':n,arnte+ 

' 
athirst e 

n 
It In Bi 

none: red 1 odd. :anot,. 'l -I 1oI Yellow, told. shielded vei 
alun ,, ,, Shim /Rgnight 

.1 

Our Net Price $3.65 

SPECIAL FILAMENT 
TRANSFORMER 

10-.-120 c 50.00 s elec. tint ara sruo, darirs. ,. 
for 245: dual, tr push -null. other '?l "I 

I or to 221. en.. both ndarir. on 
_ p 11,11e,í nlumdnuum. 

'ode. b pur- -i dieting n'eight, i lbs. 

Our Net Price $3.95 

ACME 8.7 Mfd. REPLACEMENT 
BLOCK CONDENSER 

Tapped at 2.3 400 Volts 
1.8 600 " 

2.3 300 , 
1.8 300 " 
.5 300 " 

rr High, 9" wide, 2111 Deep. 
ideal fur replacements In "B" 
Eliminators - Power Parks - 
or the average Electric set. 

Our Net Price 

$1.75 

G. T. C. PUSH -PULL 
TRANSFORMERS 

1st Stage - 3 to 1 ratio. 

2nd Stage - Input push - 

pull, 2 or 3 to I ratio. 

Our Price 

$2.75 

Per Pair 

THORD 
Input and Interstage 

Transformers 
A Tran.rnrmmer pits se -:Ing a ratio of 2 to I. Built 
man!' for t Belli. 210, 250 
;pod 215 is I!'. of power tubes 
In push -pull sage. 

glu 31.. s3a, inches 
\rriglu h ,, 0s, 

LIST, $12.00 

Our Net Price 
$3.95 

ARSON 
T- 2030 -A Filter 

Chokes 
\ single open frame hokke. 30 Henry. 
1511 M.A., D.C. Resistance 290 stuns. 
3,11011 volt Imulation. Slat: 3s31í a3% 
Inches. Weight 3 tbs. 

LIST, $7.50 

Our Net Price 
$2.75 

CROSLEY DYNACONE 
SPEAKER -CHASSIS 

.\ speaker rhas.ls well known for t. x:11LLntur' performance, tar 
:amlfact firers of Ammmbllr. Midget, 

and 
other .erv. will soon exhaust our 

suable uptb'. 

Dont mind Its rirent price. 

Our Net Price 
$2.75 

ROLA 
DYNAMIC 
SPEAKER - 
CHASSIS 

with notion Transformer 
of 1,000, 2.1100 or 2.500 
ohm field. 

Our Net Price 
$8.75 

BARGAINS IN TUBES! 
Regular SILVER SHIELD Varunm - lofi pre cent. replacement Within three 

tmulhs pr,:, hied Ihey still light. 

NO LESS THAN SIX TUBES SOLD AT ONE TIME 

X20tA 
X226 
Y227 
Y224 
X245 
X280 
X 171 
XII2A 

$0.35 X281 
.40 X250 
.50 X210 
.75 0X199 
.50 U V 199 
.75 0X120 
.50 WDII 
.50 WDI2 

$1.05 
1.25 
1.25 
.80 
.65 
.65 
.75 
.75 

All offers are F. O. B. New fork, and subject to prior sale. Terms: A deposit of 20'S is required with every order. Balance may be paid on delivery. Or. deduct 2'; if full amount is sent with order. 

GRENPARK TOOL CO., Dept. RC 245 Greenwich Street, New York, N. Y. 
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Headquarters For Replacement Parts For All A. C. and D. C. Sets 
We can replace any A. C. Power Transformer, Condenser Block, etc., 

WITH AN EXACT ELECTRICAL DUPLICATE! 

SEND FOR OUR FREE CATALOG 
.Vo o l d , , , , . . ,,led for Iras Ih., 
frnrded. Lrr u6...vn .' 1,40 !l 
0,,n raite' coin ldr fe r notion. 

Thordarson Power Transi. 
AU types listed below 

furnish all plate and film 
ment rntln,r,w for , mn .1. 

MODEL 171 PUSH PULL 
For 4.226. I or 2.227. I or 
2-171A. I -280. $2.55 

MODEL 245 PUSHPULL 
For 3 or 4.227 or 245. 2.227_$3.25 

2 -245. 1.280 _. _.. P 
MODEL 250 PUSHPULL 

For 5 or 6.227 or 224, 2.250. $5.55 2.281 

211 Volt Fil. Tranaf. 
Tuer windings, both center 

Total Cap. 16 Amperes .. . -.. 53.75 
For Radiolas 17. 18. 33. 51: for $4.90 

4 -226. 1-227. 2 -171A, 1.280 
For Rediolas 44. 46. for 3 -224. I 

(or 2) -245, 1.280 (and 2- 54.65 
227) 

For Rediolas 60. 60, 62. For 6 or 7- 
227 (or 224). 1 or 2.171A, $5.80 
1.280 A For Radiales 64. 67. For 8- $10..70 
227 (or 224). 2 -250, 2.281 

For io 2)'24566.1 26ó°r 
6.227. $5.85 

For A- K 36. 37. 38. 40. 42. 43. 44. 52. 
For 4-226. I or 2.227. 2.171A.$4.25 
I -280 

For A -K 55 -55 C. For 2.224.5'4.95 
2 -227. 2.245. 1 -280 YY 

For Kolster K -24. For 4 or 5 -226. I -227. I 

(or 2)210 (or 250). 2-281 59.40 
Prnrdreds of other noodo lx for .1A-1- 
s T'.1 NI).]RI) VEi' nr.' list,,! in one 
-ntalou, 

Convert Any Battery Set for 
A.C. Operation, Using Super - 
Powerful 245 or 250 Push - 
Pull Amplifier. 

Simply conneet de- 
tector plate lead of 
any bal ter' .et to 
Input terminal. lirrn 
ns big pre+ent I or 

soit tube. In pre - 

ue 
n biner. No 

n 
r 
r firing of bat 

wt -un eh:u'gina of 

'ticket. or roil.. 
W h o I e change -tirer 

takes a few 'Motu .4. Italien. .el an- 
din anplifier stage.. or Illbr., rued 

I 
0 

.e li 2500 ohm. lia snit D.1 . 
dpuud,; -mh a. the IEElH.ESS, 1ótrd 
un tld page. t'ait sel -o be ti ...I .,hh 
any nu.xnet le or .1.C. iI) Rawl, 

As Illustrated. leu tubes _ $27.85 
Same, but ores 2.250, 2.281. $45.50 

2.227 -. 

liv 

UNITS AVAILABLE SERAI'eil Lv 

The ItAD.% X pou'''' amPllfh- 
wlth y III., phmmograpli 
in any upublie addre -- -5 -teu. 

-245 Amp. Unit. and A.C. 18.75 "ABC" Power Supply 

2'C weúóAC' c35.75 A Sóly 
4 -6 Volt -A" Unit (rs 11.95 amps.) Bone Dry. __.. 

'Choice of AC 81. supply for tuner - 
either 12 amps. 2,2 volts. or A.C. Fila 
ment current for 4-226. 2 -227. 

Kolster K -6 Speaker 
pnorealist te In re- 

lnetlou it a luwst 
rivals a good dyne- 
mie. et en llmuah It 
is actually a flag. 
net le speaker! will 
operate PERFECTLY 
with any receiver. 
u.lug 171.245 or 
even 250 tubes. Never 
bluta -nor distorts! 
121a ' h 

Ver' alti -aIOe cabinet. $4,90 Reg. $35.00 . 

rlu A'., ou.y) 1+ nrYrl atnm,/'x on J. i ,,,,rr., . l,,d.,,lr p,xrno rJL, , , -nurl 
+ , 

. I ) " . lit Witt !,o lorpar,i .rPr.-.., ,cdh.r t iriU. P. h!) r.. ,.I,,,. _, hy.uxit , in pitl, ordrx lit 

Condenser -Choke Block for 
A -K 37 -38 etc. 

Conta hi- t t i r e e. 

chokes and four 
filter mden.er.. 
Original Groh.. lead, 

$4.95 
AK 40. 41. 42. 44 

A.C. POWER 
SUPPLY 

onta in. -. I.. 
tifak. 

hoc. Ideal for . 

- $11.50 
Dubilier- Majestic Cond. 

Blocks 
S..14r NT. $2.75 

elhninators 
l'or Speelal SIaar It ' $3.85 

Ioston suss 

rar 31:UESTIr $5.45 
l'or 51A.IESTle _;', r.1- $5.45 
Cor '-r.' n Set + 

$7.45 
F,., .1 r .Ii,n,inarnr . 

15 urge -Proof ''Hang -Up" 
Filter Cond Units 

Dipped In black t u 111, 

lung flexible h'4,1 - 
-1104. 

450 VOLT 

.5 mid. ._.. _. 

mid. 

2 mfd. ... 

4 mid. 
600 VOLT 

I ml d. 

2 mtd. 

4 raid. _.._.. 

I mld. 

2 m( d. 

4 mfd. 

1 mid. 

2 mid. 

4 mid. 

800 VOLT 

10011 VOLT 

23ç 
26c 
38c 
55c 
30C 
40c 
60c 
45c 
75c 

$1.10 
75ç 

$1.10 
$1.60 

Dry Electrolytic Condensers 
No. Total 

Anodes Cap. 
1 rot.). Il 

1 odd. 
1 4 mfd. 
1 8 mfd. 

3 12.4 -8) 14 mal 
2 16 mira. 
3 24 add 
4 32 nifd 

Pries 
6 .38 

.65 
.85 

1.25 
2.85 
2.13 
2.75 
3.38 

Loftin -White Direct Coupled 
Amplifiers 

A fluir, l- r, i thon -uf- 
relent m,duui,. 11IT 

jean for l -t Jante 
Loll.. .rl unl, mall 
;oh no rte. The 

' 

..I , t i e n 1 1 , `n1 

rI -tumle 

Also turnum. all ABC voltages to any 
2'z volt A.C. tuner. Easily connected 
by any novice. 

250 MODEL 

Requires 1 -250. 1281. 1-224524.50 

$13.90 

103 RCA Speaker Chassis 
ILS- bill Il 'In tran.former- 
o i Il stand bits smhune 

itlmut any ,assort Ion. 
s au ling ,r lila1111g. ' ln. 
out -Ide diameter, l'a Ili. 
deep 
T:111 he 110,r111,á In any ra- 
din e n -rib. or ogoiu -I` an) 
hefle 11 an :.ngenr.nt 

$3.25 
For IODA Speakers 

$4.95 

Build A Peerless 9 Tube AC 3 or 4 Screen Grid Receiver 

ruer 

.;dote NaI, 
uding niekel 
In hl, punehed 

I a 1 rha.sl.. 
Assembled by any 

novice in three 

hours! 

THREE SCREEN GRID TI'nI:s! T.INF.. \T. POW 1.1; 1'1 1I.,-FION) PUSH PULL 
A)It I Il IElt! I llONOr asst l'í1 OTTAI'li tl-NT IRE. t:PT.51'1.E FOR SHOItT- 

WAVE SFPEItIIETE1cODTNE o'fT.sl- IIS1}:\T,I TUBE VOLTAGE RKGT'L {TOR: 
TOTALLY SHIELD El): IMMENSE l'OtVER PACK'. TONE CONTROL: Requires 
3 -224. 2-227. 2 -245. 1.280 .l .t31,'EItITE VOI.TAr tE ItEGILATOIO. Operate' 
with a 15 foot aerial -es en ',teks up '1 hou grilles on fame. 

D'I Card for any 110 'oit U e. dynande speaker. 2500 ohms resistance -I"'e 
any )IOTc'11FD .cerf' peokee Il w ed below l'or an or d0 cycles. 21" s 

deep. FULLY GUARANTEED. $22.50 
.1 us pe rotlnl,e RrgtRntor $1.75 
Set of S A. C. Tubra $7.50 
i Note: We man furnish this chassis assembled for 529.50) 

Peerless 16 inch Dynamic 
Speakers 

110 v. D.C. MODEL 
2500 ohms resist. 

Prodm'e. -Ilper audllnrlun. 
rolunu, 0s ill , p. 
(milieu of rrall.ul of 
du.tlon. s'enta ln. p,: 't 
oui put trac -former. 
used .t mil, illy í'15.95 

110 Y. A.C. MODEL -I6" Dia.,. Model 

Tues a 2Sn Rectifier t uhe -more superior 
than metallic dise rectification. No liner 
speaker made: 

12" 110 V. A.C. 

12" 110 V. D.C. 

9" 110 V. A.C... 

9" 110 V. D.C. 
UTAH 110 VOLT A C 

Special 

Radai General Replacement 
A.C. Power Packs 

$19.75 
$14.50 
$10.50 
$10.95 
$10.00 
DYNAMIC 
$7.50 

Ueinll- 

t -1 eu. anal 

171.Am. 
'nrlu 

I71'A "B" M- 
INATOR. 200 volt 
output. and 45. 67. 
90, and 135 volt ter- 
minis. Renoues 280 
Rectifier. $6.75 

Same as above. but also furnishes A.C. 
filament eurrent for 5.226.$825 
2.227. 2.17IA. 1.280 tubes 

245 "B" ELIMINATOR. Output 250 volts. 
and 45. 67. 90. 135 and 180 output 
terminals. Also furnishes 3 amps.. 2'2 
volts A.C.. for lighting TWO 245 tubes. 
Proper "C" bias for these tubes aó0 
provided. Requires 1- 281110.45 
rectifier tube Y 

Same as above. but Iso furnishes A.C. 
filament current for 6 -224 or 227 tubes. 
2.245 tubes. 1 -280 tube. MAKES AN 
IDEAL ENTIRE A.C. POWER PACK 
REPLACEMENT UNIT $12.45 

. -i. NOTE 'Fers r_. 
,] II of the nh ee leis contai na torso 

tiller eh 01,x-for $2.(111 additional 
.1 .V "1- .11 UI)E I. nill br made to 
ixh I10 rollx D.C. for A.C. dtnrnmie 
field 

Build a Radax "Round the 
World" Short Wave Set 

Il. -ri 

garb Noted for ex- 
-_3 extreme long distance re- 

' 'rune. ln to _se 

e'er -. can be ass em 
bled in one hour! Iton 
outre. 2.201A. 1 -112A or 

I -171A. Our big leader! ._ $12.50 

Build a Three Stage, Double 
Push -Pull Auditorium 
Super -Amplifier and 

ABC Power Pack 

IL -r, r la +t word ln poser em- 
plirmi -. 1 ., u ith any Radio Tuner. a a 
l '11ONO1:RAP11 .t 511N.11,1 Elt or eseep- 
tinnal efT Henry . or a; a P1101.11' AD. 
DRESS ATIPLIFIER Input feeds loto a 

227 1st A.F. stage. followed by PUSH - 

PULL 2nd A.F. stage usine tao 227's 
followed by 

a 
3rd A.F. PUSH -PULL 

STAGE. sing TWO 250 super-power tubes. 
Amplification produced ample for huge audi- 
toriums or outdoor gatherings. .0]11'í.I I'1ES 
OVITIIOI'E a t Nllllt'F ION'. Requires 2 -281. 
2 -250. 3 -227 tubes. Furnishes 45. 67. 90, 
135. 180 volts "B" for tuner. as well as 

choice of 21 . volt or l' 2 volt and 2' 
volt A.C. filament current for any tuner. 
.tla tuent hr- 'ln soli f1,1.1 , n ,n 

'oil ohm li i -1, naine- -for 1 except ion- 
al results. use the 16" 110 volt D.C. PEER 
LESS DYNAMIC! Carl be assembled by 
any novice- detailed diagram included. 

}'tir tI' ,tilt. ,n pele .1.,'. °l'.' . -" 
7" Malt. $39.75 
n i,td, 'ri,l,i for t(ae $47.50 

245 MODEL 
Requires 3.227. 2 -245. 1.280$28 25 

tubes 
Wired, ready for /fer. $33.75 
Build a Peerless 3 -4 Screen 

Grid A.C. Tuner 
Can be used scias 
any amplifier. 

(ast 
...tonal ztnal .V1' 

'lam and pl plate 
pl). ielded r.l. 

coils. 
-uu 

TubShe shields. 
either .1 .27 

K.s I. POWER 
.I.'rl:r'TOR. r ., 

'Ci 1,CTOR:N ,'trip 
U e'1'F.r l'OR. Mod- 

ernize any old battery or A.C. with 

sa4h 

2 a 
lu24 

marvellously 
or 3 22 andic 

efficient . Requires 
227tun 

tuner. 

' . $14.95 

Elkon M-16 Rectifier 
Idr:d for ANY ".t" El.l\I- 
INATOIt Of MOST AN1" 
1.1'. UVNAUI,' SPI:.OI: 
Elt. Furnished i - 

trated. or w1111 .. 

hta:s strip log, $2.95 

COAST -TO -COAST RADIO CORP. 142 -R LIBERTY STREET 
NEW YORK CITY 
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CensationaDI 
VALUES 

Consolette Radio, Screen Grid, 
5 Tubes, Dynamic Speaker 

One of the outstanding values in our 
remarkable book of bargains is this com- 
plete modern receiver. This space can- 
not do j ustice to its beauty and efficiency. 
It's the greatest radio value of the year. 
Think of a Super -Efficient Screen Grid Receiver 
with Dynamic Speaker in a handsome 15 x 18 
inch Walnut Cabinet at such a price! Better 
get your order in NOW before stock is exhaust- 
ed. Only our tremendous buying power makes 
possible this LOWEST WHOLESALE PRICE 

$2 

END FOR our 1931 Radio Catalog. It 
is full of sensational values of every- 
thing in radio. All the latest improve- 

ments in sets and accessories. Everything 
at lowest wholesale prices. Because we are 
the world's largest radio store, we are able 
to buy and sell in such large quantities that 
we can make marvelous savings for you. 

Roamer Auto Radio -For Automobiles 
Motor Boats and Planes 

The latest design of a manufacturer who has had six years' 
experience in radio set building. A first -class Radio Receiver, 
with Remote Control, Triple Screen Grid, Shock -Proof Chas- 
sis. Life -like tone quality, compact, easy to install. does not 
deface car, easily 
transferred to another 
car. Lowest Wholesale 
Price, complete, ready 
to install, less tubes 
and batteries- 

Send For Complete Catalog 
But two examples of the 500 or more astounding values 
in Sets, Kits, Parts and Accessories to be found in our latest 
Catalog -everything at Lowest Wholesale Prices. The 
Catalog is FREE. Clip the Coupon. 

CHICAGO SALVAGE 
STOCK STORE to 

509 So. State St. RAO 
CHICAGO, ILL. Dept, 647 
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AGAIN SUPREME'" 
this time in * * 
SUPER HETERODYNE SERVICING 

SUPREME RADIO 
DIAGNOMETER 

Model 400 -B 

7 /u ()lily complete portable 
radio testing' laboratory 

AGAIN the leadership of the 
Supreme Diagnotneter- recognized 
as "Supreme by Comparison" 
throughout the radio world - is 

demonstrated. This time a 

SPECIAL CALIBRATED COIL 
FOR THE PEAKING OF 

SUPERHETERODYNE INTER- 

MEDIATES AT 130 K.C., 175 

K.C. AND 180 K.C. 

- also for "flat topping- certain 
Stages as prescribed by some manu- 

facturers. Available at nominal 
cost - you need it to keep pace 

with modern radio progress. Write, 
right now, without obligation! 

Another "SLIPRE.s1E" forward 
step is 

OSCILLATOR MODEL 70 

AN EFFICIENT R.F. 

MODULATED OSCILLATOR 

shielded and contained in an 

aluminum case. This Oscillator not 

only pro% ides means for peaking and "Hat topping" all Intermediates. hut covers 

the broadcast hand; any desired frequency being available through means of a 

variable condenser. Operates from either A.C. or D.C. line or from batteries. 

Available at an amazingly attractive price. Ile up- to-date - get the facts - 
without obligation. 

Ask your Jobber or write for the 
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For "Supreme Service" results insist 
on Supreme Testing Instruments, which 
also include: 

Supreme Set Analyzer Model 90 
Supreme Tube Checker Model 19 

Supreme Preheater Model 30 
Supreme Ohmmeter Model 10 
Supreme Laboratory Test Panel 

SUPREME INSTRUMENTS CORP. 
GREENWOOD, MISS. 

rsi.nrtbul ors in all Principal ('it ir. 
\,' 
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«SUPREME» 
FEATURES 

often I so it at but never dupli- 
,nletl, the Nup rens Dim; nusuter In 
recognized thrnugl t the radio 
w °rid as t 1 eomplete sr ryice 
q u l pme nt ever 1.0nr41 vssl. It is the 
master cram its fool In rod is 
..errs ice ssork - the t r.t inc e,luip- 
utent which clearly 11 ìu_u, -I ir s 1i- 
strner as at radio srrvloinc :s t !tor it - leader in Ids pro fes.iun. For 
whop or l',, rtuble ers .. Makes 
,very cancellable test Oil a,,q radio 
set. 

Provides oscillation test of tubes under 
radio frequency dynamic ion conditions. 

Tests all types of tubes, including screen - 
grid, overhead heater types and the new 
2 -volt tubes. Tests both plates of BO type 
full -wave rectifier tubes. 

All tubes tested independent of radio. 
Oscillator furnishes modulated signal for 

testing, synchronizing. neutralizing, etc. 
Provides means for aligning of condensers 

by thermoeoupler meter. 
Neutralizing el tubes actually used in set- 

only accurate method. 
Tests gain of audio amplifiers. 
Locates unbalanced power transformer sec- 

ondaries. 
Reads either positive or negative cathode 

bias. 
Provides B.C. continuity tests withodt 

batteries. 
Indicates resistances without use of batteries 

in four . .1 to 25. ohms: 10 to 200 
ohms. 150 to 30.000 ohms (calibration curve 
furnished) 5.000 ohms to 5 megohms. 
X igh resistance continuity for checking volt- 

age dividers. insulation leakages. bypass and 
filter condenser leakages. bias resistors. grid 
leaks, etc. 

Low resistance conti nuity for checki ng rosin 
jai nts. shorted variable 

e 

ondensers (without 
disconnecting R. F. Coil), Center tapped fila- 
m ent resistors. etc. 

External connections to all apparatus. 
Screen -grid and pentode socket analysi s. 

Measures capacity of condensers from 1 

mid. to 9. mid. 
Tests trickle charger by meter. 
Bridges open stages of audio for testing. 
Used in connection with Supreme Test Panel 

makes most complete laboratory equipment 
available. but still instantly available Inc 
portable use. 

Special oscillator coil available as or accessy ralihrnted to 175 and 180 kilocycles for peak - 
in intermediate stages o1 Superheterodyne 
sets. 
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